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PREFACE 


The  authors  and  publishers  firmly  believe  that  a  work 
purporting  to  treat  of  the  general  practice  of  dentistry — 
exclusive  of  orthodontic  practice — constitutes  at  the  pres- 
ent time  a  distinctive  need  of  the  general  dental  practi- 
tioner. The  present  work  has  been  designed  to  meet  this 
need.  The  subject  matter  has  been  treated  to  meet  the 
jiractical  requirements  of  the  active  practitioner,  who  in 
many  instances  fails  to  acquaint  himself  with  the  most 
advanced  developments  in  his  profession  because  he  is 
disinclined  to  wade  through  the  multitudinous  detail  to  be 
found  in  textbooks  prepared  for  the  education  of  be- 
ginners in  dentistry,  and  which  is  generally  regarded  as 
being  quite  necessary  for  the  proper  elucidation  of  the 
text  to  be  impressed  upon  the  dental  novitiate,  but  which 
detailed  method  of  treatment  is  neither  necessary  nor 
impressive  for  the  experienced  practitioner. 

The  authors  also  believe  that  the  present  work  is  char- 
acterized by  a  degree  of  homogeneity  not  to  be  found  in 
works  completed  under  separate  authorship,  and  the  op- 
portunity of  noting  the  conduct  of  a  dental  practice,  the 
various  dei)artments  of  which  have  been  brought  into 
harmonious  relation  with  each  other,  we  think  will  be 
acceptably  received  by  the  reader. 

As  an  example  of  contradictory  recommendations  that 
are  likely  to  appear  in  a  work  published  under  separate 
authorship,  and  which  no  doubt  are  quite  unavoidable, 
may  be  cited  the  condemnatory  ground  assumed  by  one 
author  in  a  well-known  textbook  in  regard  to  use  of  co- 
cain  for  the  extirpation  of  the  dental  pulp  for  fear  that 
it  may  reach  the  pericemental  tissue,  and  being  a  proto- 
plasmic poison  a  destructive  irritation  of  this  tissue  is 
likely  to  ensue,  while  in  other  chapters  of  the  same  work 
different  authors  highly  laud  the  use  of  cocain,  not  only 
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for  the  purpose  of  extirpating  the  pulp,  but  for  other 
uses  directly  or  indirectly  involving  the  pericementum. 
Such  flagrant  contradictions  are  frequently  encountered 
in  publications  covering  the  practice  of  either  dentistry 
or  medicine,  designed  under  separate  authorship,  and 
which  are  not  likely  to  be  found  in  those  designed  under 
single  authorship. 

The  authors  have  spared  no  effort  to  bring  the  present 
publication  up  to  the  accei)ted  advanced  standards  of 
dental  practice,  and  to  present  these  as  concisely  as  in 
their  judgment  aj^peared  prudent.  Their  appreciation 
is  here  gratefully  acknowledged  for  the  results  obtained 
by  many  investigators  in  the  field  of  dental  endeavor,  and 
which  have  been  of  material  assistance  in  making  pos- 
sible this  publication;  to  the  various  publishing  houses 
for  the  use  of  illustrative  cuts ;  to  the  publishers  for  their 
generous  treatment  and  indulgence  throughout  the  prep- 
aration of  this  work ;  and  to  Dr.  W.  J.  Robinson  of  Phila- 
delphia, who  rendered  valuable  aid  in  the  construction  of 
many  appliances  appearing  in  the  section  upon  bridge- 
work. 

The  Authors. 
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SECTION  I 

OPERATIVE   DENTISTRY 


CHAPTER   I 

DEi^XITION:      THE    FACTORS    AND    PERIODS    OF    ERUPTION     OF 

DECIDUOUS  TEETH 


and  Theories.— Dentition,  or  the  eruption 

^f  teeth,  may  be  defined  as  a  series  of  vital  phenomena 

^^ving  for  their  ultimate  aim  the  physiological  place- 

°^ent  of  the   teeth.     In   order   to   better   comprehend 

the  process  of  eruption,  it  is  necessary  to  fully  compre- 

aoud  tooth  development  and  the  state,  at  this  time,  of  the 

surrounding  tissues.    And  if  our  knowledge  is  to  be  made 

Subservient  to  the  pathological  as  well  as  the  therapeutic 

^^l^ects  of  dentition,  we  must,  furthermore,  have  a  com- 

l^^^te  understanding  of  the  causal  factors  which  induce 

"^^   formed  teeth  to  seek  their  positions  in  the  dental 

^^<^h.    To  realize  that  this  is  not  so  simj^le  a  process  as 

^^  generally  regarded,  we  have  but  to  consider  the  many 

theories  that  have  been  offered,  from  time  to  time,  in  ex- 

1^'^Oation  of  the  phenomena. 

One  of  the  oldest  of  theories  offered  to  account  for 

"^^  passage  of  a  tooth  from  its  bony  crypt  to  its  proper 

^'^^^olar  position  was  that  of  the  elongation  of  its  root 

^^  ^oots.    As  the  root  increased  in  length  owing  to  den- 

tin^al  deposits,  so  the  crown  was  forced  to  move  in  a 

direction  toward  and  finally  pierce  the  overlying  gum 

tiss^ue.    This  theory  is  still  in  vogue  with  many  dentists, 

i^  5i})ite  of  its  well-known  inability  to  satisfactorily  ex- 

pluin  certain  conditions.    For  instance,  it  is  urged  that  if 

root  elongation  is  the  active  factor  of  eruption,  how 
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does  it  account  for  those  instances  of  eruption  where 
the  crown  travels  a  greater  distance  than  the  length  of 
the  root?  Again,  how  does  it  explain  those  cases  where 
teeth  with  fully  formed  roots  remain  unerupted,  and, 
furthermore,  where  teeth  with  fully  formed  roots  remain 
unerupted  and  at  a  later  period  erupt  I  These  are  serious 
and  well-sustained  objections  which  the  votaries  of  the 
root  elongation  theory  have  not  as  yet  cleared. 

Dr.  Peirce  in  the  ** American  System  of  Dentistry," 
writing  in  explanation  of  this  last  objection,  says :  **  There 
is  a  mechanical  force,  however,  acting  on  all  such  teeth 
tending  to  bring  them  to  the  surface,  the  same  as  on  an 
unantagonized  tooth,  inducing  its  elongation  or  protru- 
sion from  the  socket.  The  repeated  closing  of  the  jaws 
must  exert  to  a  large  extent  this  mechanical  force,  just 
as  the  bung  in  a  barrel  is  elevated  by  a  blow  being  struck 
upon  the  stave  or  either  side  of  it. ' ' 

Dr.  Tomes  contends  that  fully  formed  teeth  that  sub- 
sequently erupt  do  so  because  of  the  contraction  of  the 
lower  portion  of  the  socket,  from  which  the  tooth  emerges 
by  the  deposition  of  bone. 

Constant,^  who  has  done  more  to  clear  the  question  of 
eruption  of  the  teeth  than  any  one  else,  says:  **It  ap- 
pears to  me  that  the  chief  objection  to  the  root  elongation 
and  bone  formation  theories  is  a  physiological  one.  It 
is  extremely  difficult  to  conceive  such  a  process  as  dentin 
formation  exercising  independent  mechanical  force !  But, 
granting  that  it  may  be  so,  upon  what  structure  is  that 
force  exercised!  In  other  words,  to  put  the  matter 
clearly  and  concisely  if  somewhat  vulgarly,  what  does  the 
root  shove  against?  Since  the  forming  root  is  never  in 
actual  contact  with  its  bony  surroundings,  it  must  neces- 
sarily be  against  the  vascular  material  in  which  it  is  em- 

*  International  Dental  Journal,  1903. 
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bedded.  Now,  the  tissue  appears  post  mortem  of  far  too 
jellylike  a  consistence  to  oppose  any  effective  resiotance 
■  virtue  of  its  own  structure,  and  yet  such  resistance 
here  must  be  or  the  tissue  would  be  obliterated.  Whence, 
iicn,  are  its  resisting  properties  derived?  Necessarily 
lora  the  blood  pressure." 
This  force,  as  an  active  agent  in  the  eruption  of  teeth. 
I  been  entirely  overlooked  until  Constant  directed  the 
utention  of  the  profession  to  it,  and  it  not  only  appears 
BtiBfaetory  in  accounting  for  the  elevation  of  teeth,  as 
I  but  it  is  quite  able  to  better  account  for 
B  c D 


hose  cases  of  eruption  either  unaccounted  for  or  else 
Erery  poorly  accoimted  for  by  any  other  theory  extant. 
Fig.  1  is  a  diagrammatic  illustration  by  Constant.  He 
says; 

"A,  B,  C,  D  represent  a  section  through  a  lower  molar 
tooth  and  its  crypt  at  various  stages  of  development. 
In  A  it  is  obvious  that  the  pulp  forms  a  fleshy  column  of 
KTascnlar  tissue  upon  which  the  crown  really  rests.    The 
lolp  itself  is  injected  by  the  force  of  the  blood  pressure 
Kentering  almost  directly  from  A,  an  artery  of  consider- 
able size.    Under  the  calcifying  margins  of  the  orown  is 
Rthe  pad  of  tissue  that  forms  the  junction  of  the  sac  and 
Irpnlp,  and  between  the  crown  and  the  walla  of  the  crypt 
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is  the  vascular  tooth  sac,  which  is  injected  from  the  same 
source  as  the  pulp.  Above  the  crown  are  the  oral  mucous 
membrane  and  submucous  tissue.  Now,  it  is  obvious 
that  the  blood  pressure  exerted  in  the  pulp  tissue  acts 
upon  the  crown  at  a  considerable  mechanical  advantage 
in  comparison  with  the  pressure  in  the  tissues  overlying 
the  crown.  Indeed,  it  is  only  necessary  to  glance  at  the 
diagram  to  understand  how  it  is  that  some  teeth  travel 
so  quickly  to  their  destined  position  when  once  their 
crowns  have  emerged  from  the  gums.  In  fact,  with  re- 
gard to  this  point,  it  is  a  marvel  that  dentists,  who  have 
many  opportunities  of  observing  the  rapidity  with  which 
teeth  sometimes  move  during  eruption,  should  ever  have 
been  induced  to  regard  the  comparatively  slow  process  of 
dentification  as  the  active  agent  in  the  matter.'^ 

Does  not  the  theory  of  blood  pressure  obviate  the 
several  objections,  one  or  all  of  which  may  be  sustained 
against  all  other  theories?  Under  it  no  limit  is  set  to 
the  distance  a  tooth  may  travel  except  that  imposed  by 
the  antagonizing  teeth,  and,  as  the  diagram  so  clearly 
indicates,  that,  as  the  tooth  moves  progressively  through 
the  gum,  the  blood  pressure  necessarily  is  diminished 
owing  to  the  contraction  of  the  pulj)al  mass.  One  other 
fact  may  be  cited  here  before  proceeding  with  the  other 
test,  and  that  is  that  it  better  explains  the  elongation  of 
unopposed  teeth  than  Dr.  Peirce's  explanation.  The 
other  test  to  which  reference  has  been  made  is  that  teeth 
may  erupt  after  root  formation  is  complete.  This  phe- 
nomenon can  be  explained  more  satisfactorily  by  this 
theory  than  any  other.  Under  the  blood  pressure  theory 
no  difficulty  exists  to  account  for  the  space  necessary  for 
the  developing  roots.  As  Constant  explains :  '*The  blood 
pressure  acting  as  it  does  equally  in  all  directions  makes 
room  for  the  developing  root  in  the  direction  of  least 
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resistance.     Normally,  this  is  in  the  direction  of  the 
advancing  crown,  but  occasionally  it  is  elsowhcre/' 

Periods  of  Eruption.— Most  writers  name  the  seventh 
month  as  the  time  for  the  a{)})earance  of  the  first  decidu- 
ous tooth,  the  inferior  central  incisor.  Dr.  J.  Foster 
Flagg  names  from  five  to  seven  months  as  the  period 
of  eruption  of  the  inferior  central  incisor.  From  a  record 
of  nearly  one  hundred  cases,  in  i)rivate  practice,  the 
average  time  of  eruption  of  the  inferior  incisor  is  some- 
what hiter  than  the  ninth  month.  In  several  instances 
the  first  tooth  did  not  apj)ear  until  after  the  fourteenth 
month.  In  one  instance  of  this  excessively  delayed  erup- 
tion the  child  was  mother  nursed  until  the  eighth  month, 
and  presented  every  other  indication  of  normality.  That 
abnoimal  nutritive  conditions  api)ear  to  be  related  to 
delayed  dentition  is  a  matter  in  which  i)ediatrists  gen- 
erally agree.  So,  too,  may  it  be  ol)served  that  children 
with  syphilitic  taint  usually  eruj)t  their  teeth  at  an  earlier 
period.  The  following  table  is  the  sununary  of  many 
hundred  cases  observed  by  Dr.  J.  Foster  Flagg: 

Central  Incisors \  '^"^^'^''•'    ''-  ^  '"«°t^« 

(  l'l)l)er,    7-  8 

Lateral  Incisors j  ^.ower,    8-  1) 

I  Ui)i)er,    9-10 

First  Molars \  I^owor,  11-12 

(  Ul)per,  13-U 

Cuspids i  Lower,  17-18       '' 

1  Upper,  19-20      '' 

Second  Molars )  -3-LO 

It  is  to  be  observed  that  the  time  of  eruption  of  the 
central  incisor  may  not  ])o  a  matter  of  general  concur- 
rence among  practitioners,  Imt  the  time  of  eruption  of 
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tho  cuspids  and  second  molars  is  not  at  any  wide 
variance. 

It  has  been  maintained,  notably  by  Flagg,  that  the 
child's  second  summer  is  most  fraught  with  danger  in 
consequence  of  dentition.  At  this  time  it  is  erupting 
either  the  cuspids  or  second  molars,  and,  as  these  teeth 
usually  erupt  in  fours,  the  effects  upon  the  child  are 
likely  to  be  more  severe.  However,  under  proper  sur- 
veillance the  critical  period,  as  a  rule,  is  passed  in  safety. 

With  an  understanding  of  the  forces  at  work  in  di- 
recting a  tootli  into  its  proper  position,  together  with 
a  knowledge  of  the  i)eriods  in  which  the  teeth  are  likely 
to  appear,  especially  those  most  liable  to  give  rise  to 
pathological  complications,  we  are  better  prepared  to 
intelligently  consider  those  instances  where  resorption 
of  the  roof  of  the  l)ony  crypt  and  overlying  gum  tissue 
is  rc'tarded,  in  conscMiuence  of  which  a  backward  pressure 
is  (^xerted  upon  the  pulp,  which,  owing  to  the  close  rela- 
tionshij)  existing  l)etween  the  fifth  and  seventh,  ninth 
and  tmth  cranial  nerves,  may  give  rise  to  a  series  of 
pathological  seciueiices,  at  times  sufficiently  severe  to 
t(Tnunnl(»  in  death  of  the  child. 

For  our  study  dentition  may  be  divided  into  Physi- 
oloffical,  or  nonual,  and  Pathological,  or  abnormal. 

Physiological  Dentition.— Where  the  processes  of  re- 
sorption and  tooth  advance  are  about  equal  the  tooth 
assumes  its  position  in  the  arch  with  so  slight  a  dis- 
turbance of  normal  conditions  that  we  may  consider  the 
process  of  dentition  to  be  within  physiological  bounds. 
Under  these  conditions  teeth  not  infrequently  erupt  with 
no  sufficiently  marked  symptom  to  invite  attention.  An 
increased  tlow  of  saliva,  reflexlv  induced,  may  exist.  The 
child  n\ay  also  show  a  ilispositiiui  to  have  its  gums  rubbed 
for  some  time  previous  to  the  appearance  of  the  crown 
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of  the  tooth,  owing  to  their  mild  hyperemic  state*;  other- 
wise no  evidence  can  be  found  of  tlie  eruptive  period. 
At  times  the  child  is  irritable,  refuses  nourishment,  gives 
evidence  of  pain  when 
pressure  is  made  upon 
the  gum,  its  sleep  may 
be  disturbed,  the  gum 
"color  may  be  height- 
ened, and  the  tissue 
slightly  swollen;  these 
s3Tnptoms  may  appear 
for  a  few  days  and  then 
gradually  subside  and 
finally  disappear,  and 
with  their  disappear- 
ance the  crown  of  the 
tooth  may  be  seen  to 
emerge  through  the 
gum  tissue.  These 
cases,     unquestionabl  y , 

are  more  severe  than  those  previously  noted,  but  never- 
theless they  may  pass  for  cases  of  physiological  denti- 
tion. 

Pathological  Dentition.— Wlien  the  symptoms  noted 
above  appear  to  increase  in  severity  and,  with  their  in- 
crease, we  also  find  evidence  of  alimentary  disturbances, 
eruptions  upon  the  skin,  coughing,  and,  from  its  contin- 
ued refusal  to  take  a  normal  amount  of  nourishment  and 
the  persistence  of  the  alimentary  disturbances,  the  child 
loses  weight,  we  may  conclude  that  the  physiological  as- 
pects of  dentition  have  been  passed.  Its  pathological 
manifestations  are  clearly  before  us,  and  sufficiently  im- 
pressive to  clearly  indicate  the  exercise  of  such  therapeu- 
tic measures  as  will  promptly  eliminate  all  danger.    It 
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is  to  be  noted  that  cases  occur  in  which  dentition  appear 
to  be  progressing  most  favorably,  i.  e.,  without  patho — 
logical  complications,  that  without  any  warning  assume 
a  pathological  aspect  most  dangerous  to  the  life  of  the 
child.  A  case  recently  came  under  the  authors'  observa- 
tion in  which  a  child  18  months  old  appeared  entirely 
well,  without  the  slightest  evidence  of  pathological  denti- 
tion, but,  after  its  evening  meal,  was  found  in  an  eclamp- 
tic state,  from  which  it  was  relieved  only  after  prolonged 
efforts.  It  is  quite  necessary  to  be  watchful,  for  the 
apparently  simj)le  cases  may  possibly  assume  serious 
aspects  without  timely  warning. 

Intestinal  Disturbances. — Intestinal  disturbances 
appear  to  be  almost  universally  concomitant  of  patho- 
logical dentition.  The  irritation  of  the  fifth  nerve,  through 
the  pulp,  may  result  in  a  reflex  irritation  of  the  entire 
alimentary  canal  through  the  close  association  of  the 
fifth  and  the  pneumogastric — and,  as  Musser*  has 
pointed  out,  the  Bacillus  coli  communis  and  Bacterium 
lacfis  aenformis  may  exist  harmless  in  the  intestinal 
canal  under  normal  conditions,  but  may  develop  during 
periods  of  intestinal  irritation.  Then,  again,  products 
of  incomplete  digestion,  due  to  its  impairment,  may  set 
up  a  train  of  alimentary  symptoms  such  as  may  be  noted 
at  this  time,  and,  furthermore,  the  state  of  the  child 
may  be  comi)licated  by  a  condition  of  autointoxication  due 
to  the  absorption  of  toxic  substances  from  the  intestinal 
tract  rendered  especially  prone  to  putrefactive  changes 
at  this  time. 

Nervous  Disturbances. — In  the  severer  forms  of 
l)athological  dentition  we  may  find  further  complications 
through  a  central  nervous  irritation.  At  first  spasmodic 
muscular  contractions  may  be  noted  affecting  the  eyelid 

*** Medical  Diagnosis." 
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and  lips;  the  fingers  may  be  drawn  toward  the  palm  of 
the  hand;  or  the  toes  toward  the  sole  of  the  foot;  the 
child  is  listless  and  aroused  with  difficulty;  from  this 
listlessness  it  may  pass  into  a  state  of  unconsciousness, 
or  it  may  give  a  sharp  cry  and  with  the  eye  turned 
upward  unmistakably  indicate  the  eclampsia.  Some 
writers  ^  regard  the  convulsive  attacks  as  being  indica- 
tive of  a  neurotic  family  type.  However,  the  factors  of 
dentition  are  entirely  competent  to  account  for  such  at- 
tacks, and  although  neurotic  conditions  may  predispose 
the  child  to  convulsive  manifestations,  these  may  appear 
in  the  absence  of  inherited  predisposition. 

Therapeutics. — It  may  be  stated  with  a  degree  of 
assurance  born  of  conviction  that  in  many  cases  the 
severer  manifestations  of  pathological  dentition  might 
be  avoided.  Unfortunately  tradition  too  frequently  makes 
us  slaves  of  belief.  Too  many  mothers  are  the  victims 
of  the  belief  that  it  is  necessary  for  the  child  to  pass 
through  certain  ailments  before  its  teeth  appear.  From 
the  sixth  month  of  the  infant's  life  until  it  has  passed 
beyond  dentition  whatever  departure  from  health  it  may 
disclose  is  at  once  expressed  in  terms  of  teething.  This 
induces  a  degree  of  negligence,  in  many  instances,  which 
is  the  true  cause  of  the  child's  sickness.  Therefore,  from 
the  time  of  birth  the  hygiene  of  the  child  should  be  the 
study  of  those  having  its  care  under  command.  The 
importance  of  this  cannot  be  too  strongly  emphasized; 
and  its  disregard,  in  many  instances,  is  responsible  for 
the  severer  pathological  manifestations  during  the  teeth- 
ing period.  This  applies  with  especial  force  to  the  care 
exercised  in  regard  to  the  cleanliness  of  nursing  bottles, 
teething  rings,  etc. 

In  many  instances,  however,  the  need  for  therapeutic 

'Burchard,  ** Pathology  and  Therapeutics." 
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aid  will  exist  even  though  a  most  thorough  hygienic 
regime  may  have  been  practiced.  The  indications  for 
therapeutic  aid  may  be  arranged  under  two  heads:  The 
moderately  severe  and  the  dangerously  severe. 

With  the  moderately  severe  we  may  associate  all  those 
sjnnptoms  which  have  passed  the  physiological  aspects  of 
dentition,  but  do  not  threaten  the  life  of  the  child.  These 
generally  include  an  inflamed  gum  with  its  possible 
septic  sequela?  and  the  gastrointestinal  disturbances,  at 
times  exceedingly  difficult  to  control.  For  the  inflamed 
gum  ice  held  in  a  sterilized  gauze  affords  relief.  It  also 
allavs  (he  febrile  condition  of  the  child.  Should  the  con- 
tact  of  the  ice,  and  the  tendency  of  the  child  to  bite  upon 
it,  prove  too  painful,  the  gauze  may  be  soaked  in  cold 
water  and  applied  to  the  inflamed  gum.  A  drop  or  two  of 
paregoric  rubbed  upon  the  gmn  will  be  found  very  val- 
uable, and,  although  some  objection  may  be  urged  against 
its  use,  in  the  authors'  experience  it  has  proved  decidedly 
helpful.  Solutions  of  boric  acid  may  be  frequently  ap- 
l>lietl,  the  attendant  wraj^ping  a  juece  of  antiseptic  gauze 
about  the  finger,  dip]nng  this  into  the  solution,  and  carry- 
ing it  into  the  mouth.  Drinking  water  should  be  freely 
supplied  to  the  child.  A  teaspoonful  of  sweet  spirits  of 
niter  mav  be  ailded  to  a  irlass  of  water,  and  of  this 
solution  a  teas]>oonful  may  be  given  as  frequently  as 
ilesired.  Antiseptic  ]^rei*autions  must  be  rigidly  en- 
forced. The  use  of  solutions  of  boric  acid  has  been 
noteil.  Any  of  the  modern  antiseptic  j^reparations  may 
Ih^  substitutiHl.  They  are  non-irritating  and  non-poison- 
ous. Not  only  is  it  im]>ortant  to  enfon^  antiseptic 
prtvautions  to  prevent  serious  Uval  etTet^ts,  but,  rec- 
ognizing the  likelihood  of  a  inistrointestinal  irrita- 
tion as  the  concomitant  of  jnithological  dentition,  the 
preseUiH^   of   septic    matter    in    the    oral    cavity   might 
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prove  to  be  a  factor  leading  to  grave  complications. 

The  condition  of  the  gastrointestinal  tract  should  re- 
ceive close  attention.  At  times  it  may  be  difficult  to 
diagnose  between  an  intestinal  irritation  and  hyperemia 
reflexly  induced  and  one  due  to  the  irritating  products 
of  incorrect  feeding.  If  evidence  of  pathological  denti- 
tion exists  in  the  mouth,  the  gastrointestinal  condition 
may  safely  be  considered  as  being  due  to  it,  providing 
that  no  previous  history  of  intestinal  derangement  can 
be  made  out.  The  character  of  the  intestinal  discharges 
also  may  aid  in  formulating  a  diagnosis.  Watery 
spinach-like  discharges  generally  indicate  a  catarrhal  in- 
testinal condition  associated  with  incorrect  feeding.  But 
the  possibility  of  the  gastrointestinal  condition,  even 
though  strongly  indicative  of  its  infective  character,  be- 
ing primarily  due  to  i3athological  dentition,  necessitates, 
at  all  times,  the  closest  deliberation  in  making  a  diag- 
nosis. In  either  case  the  use  of  calomel  in  1-10  gr.  doses 
until  1  gr.  is  taken,  followed  by  citrate  of  magnesia  i,^,  or 
milk  of  magnesia  in  i3  dose,  is  indicated,  or  castor  oil  in 
ii.3  dose  may  be  given.  This  has  a  soothing  effect  upon 
the  entire  intestinal  tract.  After  thorough  bowel  evacua- 
tion salol  in  1  gr.  doses  every  3  hours  is  of  value.  In 
those  cases  where  the  desire  for  food  remains  below  nor- 
mal, after  the  intestinal  cleansing,  Tr.  nux  vomica  in  1-2 
drop  doses  3  times  a  day  will  prove  beneficial. 

With  the  second  division  of  symptoms  of  pathological 
dentition,  designated  the  dangerously  severe,  we  may  as- 
sociate those  pointing  to  central  nervous  irritation: 
spasmodic  muscular  contractions  of  the  eyelid  and  lips, 
drawing  the  fingers  toward  the  j)alm  of  the  hand,  or  the 
toes  toward  the  sole  of  the  foot,  or  the  sharp  cry  that 
may  j)recede  the  convulsive  attack.  The  existence  of 
any  of  these  signs  indicates  the  need  for  prompt  thera- 
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peutic  interference.  The  large  intestines  should  be  evac- 
uated by  means  of  an  enema  of  1  pint  of  water  contain- 
ing a  tablespoonful  of  glycerin,  after  which  a  normal  salt 
solution,  or  ii3  of  milk  of  asafetida,  may  be  injected.  For 
the  eclampsia  the  child  is  to  be  immersed  to  the  waist 
line  in  warm  water  and  cold  applications  are  to  be  made 
to  the  head.  With  the  return  of  consciousness  the  treat- 
ment previously  noted  may  be  followed;  or  2  or  3  grs. 
of  chlorate  hydrate  may  be  given  in  a  rectal  injection. 
Children  ^  bear  this  drug  very  well  and  its  sedative  ac- 
tion on  the  nerve  centers  is  of  value  following  the  con- 
vulsion. 

The  most  effective  remedy  to  guard  against  the  ap- 
pearance of  the  severer  nervous  manifestations  is  to  be 
found  in  gum  lancing.  Many  an  impending  attack  of 
eclampsia  has  been  averted  by  the  prompt  use  of  the 
knife.  Medical  writers  do  not  give  concurrence  to  the 
view  that  pathological  dentition  may  directly  lead  to  con- 
vulsions through  reflex  nervous  irritation,  but,  neverthe- 
less, it  is  the  conclusion  of  most  dental  writers,  especially 
those  with  considerable  clinical  ex])ericnce.  Probably 
the  strongest  corroborative  evidence  to  this  conclusion  is 
found  in  the  many  instances  in  which  gum  lancing,  the 
only  remedy  emi)loyed  in  a  threatened  eclamptic  attack, 
successfully  averted  the  danger.  Attention  has  been 
directed  to  the  predisi)osition  of  the  intestinal  tract, 
during  the  teething  period,  to  fermentative  changes,  due 
both  to  reflex  nervous  irritation  and  to  the  presence  of 
irritating  products  of  incomi)lete  digestion  and  bacteria. 
This  may  lead  to  a  toxemia  resulting  in  central  nervous 
involvement.  Furthermore,  an  affirmative  state  of  a 
tainted  neurotic  inheritan(*o  may  also  i)redispose  the  child 
to  easily  excited   convulsive  paroxysms;  but  that  the 

'Tyson,  "Practice  of  Medicine. *' 
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pressure  of  unformed  root  ends  upon  the  pulp  tissue  re- 
sulting from  the  resistance  of  the  overlying  tissues  of  the 
crown  is  competent  to  account  for  the  severest  and  most 
frequent  attacks  of  so-called  teething  convulsions  through 
irritation  of  the  trigeminus  and  consequent  reflex  dis- 
turbances of  nervous  centers  is  fully  in  accord  with  a 
physiological  knowledge  of  the  factors  involved  and  with 
the  conclusion  of  those  who  have  had  almost  unlimited 
clinical  experience  in  the  observation  and  treatment  of 
pathological  dentition. 

Gum  Lancing. — The  operation  consists  of  making,  at 
first,  linear  incisions  (Fig.  3)  at  such  locations  as  will 
remove  the  mechanical  resistance  which 
the  gum  tissue  offers  to  the  advancing 
tooth,    and    thus    relieve    the    backwa 
pressure   upon   the  pulp. 
It  is  almost  impossible  to 
properly  perform  this  op- 
eration   without    the    as- 
sistance of  some  one  to 
properly  secure  the  child 
and   prevent  any  sudden 

movement,  otherwise  the  surrounding  tissues  are  in 
danger  of  injury.  Prof.  Oarretson  favored  placing 
the  head  of  tbe  child  between  the  knees  and  an 
assistant  sitting  opposite  holding  the  body  and 
anns  of  the  child  in  a  way  to  make  any  sud- 
den movement  impossible.  The  fingers  of  the  left 
hand  are  free  to  guard  tbe  gum  tissue,  and  the  operator 
is  in  excellent  control  for  either  the  superior  or  in- 
ferior arch.  Prior  to  making  the  incision  the  month  is 
swabbed  with  a  lO'/p  solution  of  dioxogen,  ]ihenol  sodiquc, 
or  liaterine  solution.  The  blade  of  the  knife  may  be 
wrapped  in  gauze,  leaving  the  point  alone  exposed.    This 
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lessens  any  danger  of  injury  to  the  surrounding  tissue 
that  may  arise.  For  the  slipei'ior  incisors  the  incision  is 
made  on  a  line  with  the  arch,  slightly  labially.  For  the 
inferior  incisors  the  incision  is  made  on  a  line  with  the 
arch,  to  the  lingual  side.  This  •favors  the  proper  occlu- 
sion of  the  teeth.  For  the  cuspids  the  incision,  at  first, 
is  similar  to  that  made  for  the  incisors — after  the  point 
of  the  cusp  appears  the  gum  is  incised  at  the  four  points 
shown  in  the  illustration.  For  the  molars  an  X  incision 
is  made,  and  in  severe  cases  a  ring  of  gum  tissue  may  be 
removed. 

The  bleeding  which  follows  the  operation  is,  as  a  rule, 
insignificant  and  rarely  requires  the  use  of  a  remedy  for 
its  arrestation.  *  If,  however,  the  bleeding  should  be  pro- 
longed, a  piece  of  ice  held  in  gauze,  or  the  use  of  a  weak 
solution  of  adrenalin,  or  any  other  styptic  applied  to  the 
wound,  speedily  controls  the  hemorrhage.  In  very  severe 
instances  one  droi)  of  Tr.  erigeron  canad.  every  five 
minutes  is  considered  an  excellent  internal  remedy. 

Infantile  Scurvy.— The  ecchymoses  of  the  gum,  char- 
acteristic of  infants  wlio  have  been  improperly  nour- 
ished, may  lead  to  an  error  in  diagnosis.  The  gum 
hemorrhage,  the  weakness  and  listlessness  of  the  child, 
its  alimentary  disturbance,  may  be  confounded  with 
patJiological  dentition,  A  ease  under  the  authors'  recent 
observation  fully  confirmed  the  possibility  of  an  error 
being  made  in  distiuj^uishing  between  the  two  conditions. 
An  infant  of  eight  months  gave  evidence  of  gastrointes- 
tinal disturbances  in  attacks  of  vomiting  and  diarrhea. 
Up  to  the  time  of  these  attacks  it  api)eared  to  be  in  satis- 
factory ])liysical  condition.  Preceding  the  evidence  of 
gastrointestinal  disturbance  the  api)earance  of  blood  in 
tlie  mouth  that  ai)i)arciitly  had  its  origin  in  a  swollen  gum 
was  noted.     The  condition  of  the  mouth  rapidly  grew 
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worse,  until  the  gum  presented  a  deep  purplish  color, 
with  considerable  swelling,  and  the  slightest  pressure 
u{>on  it  resulted  in  hemorrhage.  Two  physicians  diag- 
nosed the  condition  as  one  of  pathological  dentition,  and 
not  until  the  critical  condition  of  the  child  led  to  a  con- 
sultation  with  a  specialist  was  the  correct  diagnosis  made 
of  infantile  scurvy.  With  a  change  in  the  food  and  the 
use  of  orange  juice,  speedy  recovery  followed. 


CHAPTER    II 

DENTITION  OF  THE  PERMANENT  TEETH 

The  deciduous  teeth  Jiaving  erupted^  the  child  enjoys 
a  period  of  about  three  or  four  years  before  -any  evidence 
of  dentition  again  appears.  When  this  occurs,  it  is  in  a 
position  posterior  to  the  second  deciduous  molar.    Fig.  4 


Fio.  i. — Erpption 


Molar.     (Burchard.) 


shows  the  first  permanent  molars  elevated  with  their 
normal  positions;  the  roots  are  still  incomplete.  The 
erujition  of  the  permanent  teeth  is  to  be  considered  as 
being  due  to  influences  similar  to  those  of  the  decidu- 
ous teeth.  At  the  time  the  first  ])ennanent  molar  is 
erujiting  all  of  the  permanent  teeth  are  in  the  active 
process  of  formation ;  in  fact,  we  may  say  that,  with  the 
18 
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giving  off  of  the  bud  for  the  third  molar,  which  occurs 
about  the  third  year  after  birth,  all  of  the  permanent 
teeth  are  iu  the  formative  state. 

They  erupt  in  the  following  order,  with  some  devia- 
tion as  to  the  time: 

First  Molars 6-7  years 

Central  Incisors  7-8  " 

Lateral  Incisors  8-9  " 

First  Bicuspids 9-10  " 

Second  Bicuspids 10-11  " 

Cuspids 12-13  " 

Second  Molars 12-14  " 

Third  Molars 1645  " 

At  the  time  that  the  first  permanent  molars  erupt  the 
roots  of  the  deciduous  teeth  are  in  the  process  of  decalci- 


Fio.  S. — CAi-cmcATioN  OF  THE  Dbcutooub  Tevtb,     <Feirce.) 


fication.  Figs.  5  and  6  can  be  compared  as  to  both  cal- 
cification and  decalcification.  At  the  age  of  seven  the 
roots  of  the  central  incisors  are  almost  completely  re- 
sorbed;  the  laterals  about  two-tliirds  their  length,  and  the 
first  molars  the  apicral  ends.  The  cus]tids  and  second 
molars  have  not  as  yet  been  affected. 

Eeaorption.— Resorption   of  the   deciduous   roots  is 
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accomplished  by  what  is  known  as  the  resorbent  organ, 
a  name  given  by  Tomes  to  an  area  of  giant  cells  callcfl 
odontoclasts  (Fig.  7)  occupying  the  space  between  the 


advancing  crown  and  the  root  of  the  deciduous  tooth. 
The  ])rocess,  according  to  most  recent  investigations,  is 
a  form  of  phagocytosis.  The  giant  cells  of  the  resorbent 
organ,  which  apiwar  no  doubt  through  pressure  stimula- 
tion, secrete  a  substance,  very  likely  an  acid,  which  is 
capable  of  effecting  bone  so- 
lution. As  the  root  of  the  de- 
tiduous  tooth  is  gradually 
dissolved  the  pulp  l)ecomes 
part  of  the  resorbent  organ 
and  may  retain  its  vitality 
until  the  entire  root  has  been 
resorl)ed.  Where  the  pulp, 
iNo  MuLTiNcci-BATED  through  thc  actiOH  of  caries 
or  an  injury,  loses  its  vitality 
and  se))tie  processes  supervene,  the  resultant  products 
are  very  apt  to  disturb  the  function  of  tlie  resorbent 
organ.  In  such  instances  root  resorption  is  incomplete 
and  the  pennancnt  tooth  may  l)e  dc(lccte<l  from  its  regu- 
lar course.  If  the  septic  condition  is  corrected,  root  re- 
sorption may  be  resumed. 


□.  7. — Tbb    Resorbent    ' 
.Show 
Cells. 
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Pathological  Complications  and  Their  Treatment.— 
Tlx^  permanent  teeth,  as  a  rule,  attain  their  proper  posi- 
tioi3.s  in  the  arch  without  any  pathological  complications. 
Tlx^  general  exception  to  this  rule  is  the  third  molar.  The 
infc^rior  second  molar  may,  through  lack  of  space,  at 
tini^s  give  indications   of  a  slight  abnormal  eruption, 
but     at  no  time  is  it  likely  to  assume  serious  aspects.    If 
tlic*     glim  is  incised  or  a  block  of  gum  tissue  removed, 
liiost  generally  without  the  assistance  of  any  therapeutic 
sure,  the  tooth  attains  its  place  in  the  arch.    With 
third  molars,  especially  the  inferiors,  the  situation 
^^^cjuently  demands  aid,  and  in  some  instances  very  ag- 
8'**€^ssive  measures  are  necessary  to  insure  a  return  to 
^^^^""mal  conditions.    The  superior  third  molar  sometimes 
^**^^l3ts  buccally,  due  to  a  dense  maxillary  tuberosity,  the 
*^^tli  erupting  along  a  path  of  lessened  resistance.  This 
^^  itself,  however,  does  not  establish  the  pathological  as- 
sooiation.     It  is  only  after  the  crown  is  fully  erupted 
^*^^t:,  in  its  abnormal  position,  it  acts  in  a  favorable  man- 
^^^  for  food  and  bacterial  retention,  which  leads  to  infec- 
*^^'^  l)rocesses.    The  authors  have  had  a  number  of  cases 
^H^re  i)atients  suffered  from  an  extension  of  the  in- 
*^*tive  process,  where  more  than    the    usual    hygienic 
^^asures  were  practiced,  reaching  backward  to  the  ton- 
sillar region,  and  after  several  recurring  attacks  extrac- 
^^on  was  decided  ujion,  after  which  the  i)haryngeal  area 
^^mained  normal.     Then,  again,  the  cusps  of  the  tooth 
^^ay  lacerate  the  buccal  mucous  membrane,  owing  to  the 
abnormal  position  of  the  tooth,  and  this  may  be  so  se- 
verelv  inflictive  as  to  necessitate  their  removal  as  a  i)re- 
liminary  expedient  of  relief,  to  be  followed  by  extraction, 
if  the  former  measure  does  not  prove  effective. 

The  inferior  third  molar  is  of  far  greater  importance 
in  its  pathological  considerations.     In  almost  all  cases 
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of  an  erupting  lower  third  molar,  with  the  seven  teeth 
in  anterior  position,  some  degree  of  disorder  will  be 
noted.  From  a  mild  eruption  with  its  corresponding 
mild  degree  of  annoyance,  indicated  by  pains  referable 
to  the  single  of  the  mandible,  pains  coursing  toward  the 
ear  and  down  the  neck,  interference  with  the  normal 
opening  of  the  mouth,  due  to  stiffness  of  the  muscles  of 
mastication  the  gum  overlying  the  region  of  the  tooth 
may  be  hyperemic.  These  symptoms  may  continue  for 
several  weeks,  or  months,  before  the  cusps  of  the  tooth 
finally  appear.  The  diagnosis  becomes  quite  evident, 
even  before  the  cusps  of  the  tooth  appear,  in  view  of  the 
continued  neuralgia,  its  location,  greater  or  less  immo- 
bility of  the  mandible,  and  where  inquiry  reveals  a  nega- 
tive answer  as  to  the  prior  appearance  of  the  tooth. 

In  the  severer  forms  of  pathological  involvement  the 
symptoms  at  first  are  similar  to  those  noted  above,  but 
quickly  become  very  severe.  The  patient  is  unable  to 
take  anything  but  liquid  nourishment,  and  in  some  cases 
even  this  becomes  imj^ossible  because  of  the  complete 
trismus.  The  gum  becomes  inflamed  and,  owing  to  the 
presence  of  pyogenic  bacteria,  an  infective  inflammation 
with  its  supi)urative  sequence  occurs.  The  inability  to 
introduce  antiseptics  allows  of  a  free,  and  therefore  very 
severe,  septic  process,  and  unless  aggressive  therapeutic 
measures  are  adopted  without  delay,  or  where  the  pa- 
tient's resistive  qualities  are  below  normal,  septicemia 
and  death  may  follow.  These  dangerous  terminations 
may  quickly  follow  the  milder  sj^nptoms;  therefore  it  is 
not  prudent  to  temporize  with  the  condition.  If,  after 
anointing  the  region  about  the  angle  of  the  mandible 
with  an  ointment  consisting  of  equal  parts  Tr.  aconite, 
Spts.  chloroform  and  Tr.  opium,  combined  with  a  mas- 
sage of  ten  to  fifteen  minutes,  or  after  the  use  of  either 
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ot  the  ointments  so  fjivoraMy  recommoiiilod  l)y  Dr.  Flagg, 

B  Aconita  gr.  j. 
Cerat  Simp.  5j. 

it  Veratria  pjs.  xs. 

Cerat  Simp.  -".i. 

3J.  (Groat  c-arf  must  Ih? 

»^rve(l  in  the  use  of  tlie 

►  ^■G  ointments  that  these 

?"erful   poisons   do    not 

::?h  moTOiiti  surfaces.) 

trismus    persists,    the 
are    to    be    forcibly 
imod    even    if    recourse 
■^■'s^t  be  had  to  ether  as  an 
*'^^sthefie  and  a  .law  sepa- 
»r.    Hydrogen  d  i  o  x  I  d 
strengtii  may  be  used 
a   disinfectant,    and    a 
^^^  of  gum  tissue  is  to  he 
'■t'rtinv'ed.    If  this  is  not  fol- 
^o-^-r-d  by  a  speedy  amelio- 
ion  of  the  symptoms  tlit' 
cond  molar  should  l»e  ex- 
acted, or  the  third  molar 
*  to  be  removed.    A  radio- 
aph  reveals  the  esnot  lu- 
lation  of  the  tooth,  and  t>y 
[Rising  the  guin  tissue  uud 

I  removing  the  process  by  means  ol'  the  eugiiie  and  bur,  the 
I  tooth  may  be  lifted  from  its  socket.  Extraction  of  the 
I  second  moUir  usually  means  the  loss  of  two  teeth,  as  tlie 
t  third  molar  dips  forwnvd.  throwing  its   jmterior   cusps 


24         DENTITION  OF  PERMANENT  TEETH 

out  of  occlusion.  However,  this  may  be  avoided  by  in- 
serting an  artificial  tooth  after  the  third  molar  is  in 
position. 

Fig.  8  shows  at  what  age  calcification  of  the  perma- 
nent set  is  completed.  This  is  of  value  in  making  arsen- 
ical applications  for  pulp  devitalization,  especially  for 
the  first  permanent  molar.  An  earlier  period  than  the 
tenth  year  may  allow  of  the  passage  of  the  arsenic 
through  the  unformed  root  end. 


CHAPTER   in 

DENTAL  caries:    HISTORY  AND  ETIOLOGY 

The  history  of  dental  caries  represents  a  succession 
of  attempts  to  solve  the  problem  of  cavity  formation  in 
teeth,  each  attempt  serving  as  a  stimulus  and  guiding 
light  for  subsequent  investigations.  Sufficient  time  has 
now  elapsed  since  Dr.  Miller's  memorable  work  to  clearly 
delineate  the  decisive  steps  in  this  progressive  evolution. 
A  succinct  recital  of  the  work  cannot  be  without  interest 
even  to  the  informed  practitioner. 

In  1835  Robertson,  an  English  writer,  attacked  the 
inflammatory  theory  then  in  vogue  and  contended  that 
decay  of  the  teeth  must  be  due  to  an  acid ;  that  this  acid 
was  formed  by  the  decomposition  of  food  retained  in 
pits  and  fissures,  and  that  it  acted  chemically,  removing 
the  calcium  salts  of  which  the  tooth  is  composed.  This 
appears  to  be  a  decisive  step  in  the.  attempt  to  solve  the 
problem  of  tooth  decay.  Most  writers  before  this  period, 
notably  Hunter  and  Fox,  considered  the  process  similar 
to  caries  of  bone,  and  regarded  it  as  occurring  in  the 
dentin  and  penetrating  outwardly.  Dr.  Black  *  records 
that  as  early  as  1530  an  anonymous  German  writer 
argued  that  decay  of  the  teeth  was  due  to  an  acid.  Most 
likely  this  opinion  was  but  a  shrewd  guess.  John  Tomes, 
of  England,  a  tireless  and  most  painstaking  investigator, 
rendered  valuable  aid  toward  the  solution  by  describing 

*** Operative  Dentistry." 
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the  histological  formation  of  the  structures  of  the  teeth, 
thereby  showing  tliat  the  dentin  cannot  be  the  seat  of 
blood  circulation,  and  effectively  disproving  the  inflam- 
matory theory  still  prominent  in  his  day.  Dr.  Magitot, 
of  France,  also  a  tireless  investigator,  seriously  occu- 
pied himself  with  the  problem  of  caries,  and  published  in 
1878  an  extensive  series  of  investigations  committing 
him  to  the  view  that  decay  of  the  teeth  was  due  to  an  acid 
formed  in  the  mouth  or  introduced  with  food. 

Before  this  period,  however,  views  had  been  ad- 
vanced that  microorganisms  might  be  a  causative  factor 
of  decay.  In  1867  Leber  and  Rottenstein  wrote  concern- 
ing the  presence  of  fission  fungi  in  carious  dentin.  In 
1881  Miles  and  Underwood  determined  that  the  dentinal 
tubes  contained  living  organisms,  by  adopting  the  stain- 
ing methods  introduced  by  Dr.  Koch,  but  their  researches 
were  beset  with  insufficient  bacteriological  knowledge, 
which  i)revented  them  from  obtaining  the  biological 
knowledge  of  bacteria  necessary  for  the  determination 
of  si^cial  forms  of  fermentation.  It  is  not  difficult,  nor 
unreasonable,  to  presume  that  these  investigators  very 
likely  would  have  reached  the  solution  of  the  problem  of 
dental  caries  had  they  been  fortunate  enough  to  have  had 
the  aid  of  Dr.  Koch's  laboratory.  This  in  no  way  lessens 
the  glory  of  Miller's  work,  to  whom  we  are  indebted  for 
the  solution  of  the  process  of  decay  of  the  dentin.  Dr. 
Miller  conclusively  demonstrated  that  decay  of  the  teeth 
was  due  to  lactic  acid  fermentation;  that  the  acid 
so  formed  removed  the  lime  salts  of  the  enamel 
and  dentin,  and  that  subsequently  in  the  dentin, 
where  2H^/r  of  organic  matter  is  found  and  which 
the  lactic  acid  cannot  destroy,  this  organic  mat- 
tor  is  decomi)osed  by  bacterial  ferments.  In  the 
enamel  but  a  trace  of  organic  matter  is  found,  insuffi- 
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eient  for  the  retention  of  the  enamel  form,  after  the  loss 
of  its  lime  salts  by  the  action  of  the  acid ;  therefore,  when 
the  enamel  is  attacked  by  lactic  acid,  it  is  but  a  matter  of 
time  when  it  is  completely  destroyed.    In  decay  of  the 
dentin,  after  the  acid  has  removed  the  constituent  cal- 
cium salts,  its  form  is  still  retained   bv  virtue   of   the 
organic  matrix.     A  cavity  is  not  formed  until  the  re- 
maining organic  matrix  is  destroyed  through  the  action 
of  saprophytic  bacteria.    The  cavity  is  formed  always  in 
the    same  direction,  from  without  inward.     This  is  Dr. 
Miller's  work,  and,  as  has  been  noted,  although  several 
writers  from  as  early  as  the  sixteenth  century  intimated 
that  decay  of  the  teeth  was  due  to  an  acid,  not  one  prior 
to   Aliller  succeeded  in  demonstrating  the  nature  of  the 
ft^id  or  the  manner  in  which  it  is  formed. 

r>r.  Miller  produced  a  pure  culture  of  the  bacteria 
taken  from  carious  dentin.     Sections  of  a  sound  tooth 
were  placed  in  tubes  to  which  was  added  a  2%  aqueous 
extriict  of  beef;  in  one  a  small  amount  of  cane  sugar  was 
added.    These  tubes  were  sterilized  and  subsequently  in- 
fi'cted  with  the  pure  culture  of  the  germs  obtained  from 
carious  dentin.    The  tube  containing  the  sugar  solution 
promptly  revealed  an  acid  reaction;  in  two  weeks  com- 
pete decalcification  occurred,  and  in  three  weeks  cavities 
^'^re  formed  in  the  sections,  showing  the  same  character- 
iJ^ties  as   those  found  in  living  teeth.    In  the  tubes  con- 
taining no  sugar  neither  acid  nor  decalcification  could 
Ih^  detected. 

The  nature  of  the  acid  was  detected  in  the  following 
manner:  After  its  formation  through  fermentation  in 
solutions  of  starch  and  saliva,  it  was  collected  and  tested 
vith  methyl  violet;  not  showing  the  blue  and  green  test, 
it  was  concluded  that  the  acid  must  be  one  belonging  to 
tlie  organic  grouj).    To  the  prepared  concentrate,  ether 
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was  added  to  effect  its  solution ;  the  solution  was  filtered 
and  further  concentrated.  To  this  was  added  zinc  oxid 
and  the  mixture  allowed  to  boil.  After  crystallization 
had  taken  place  the  microscope  revealed  the  character  of 
the  crystals  to  be  zinc  lactate. 

In  so  far,  then,  as  has  been  stated,  viz.,  the  nature  of 
the  acid  and  the  manner  of  its  formation,  the  phenomena 
of  caries  of  the  teeth  seem  to  be  incontrovertibly  estab- 
lished. There  are,  however,  several  features  of  dental 
caries  which  still  remain  unknown,  leaving  the  subject 
more  or  less  unsolved.  For  example,  the  inception  of 
caries  is  due,  as  has  been  noted,  to  the  growth  of  micro- 
organisms in  c(mtact  with  the  enamel,  and  the  change 
which  they  are  capable  of  effecting  in  carbohydrates,  re- 
sulting in  the  formation  of  lactic  acid.  In  order  that  the 
lactic  acid  may  be  effective  in  removing  the  calcium  salts 
of  the  enamel,  protection  must  be  afforded  this  acid  to 
prevent  its  being  washed  away  by  the  saliva.  This  is  a 
condition  em})hatically  insisted  upon  by  both  Dr.  Black 
and  Dr.  Williams,  two  of  our  ablest  investigators  in 
caries  of  the  enamel.  Without  this  protection  to  the 
acid  decay  of  the  enamel  cannot  occur.  This  protective 
condition  is  brought  about  through  the  formation  of  the 
bacterial  plaque,  the  microhic  plaque,  or  the  gelatinous 
plaque,  the  various  terms  a})plied  to  this  jjrotective  cov- 
ering. This  j)rotection  may  also  be  brought  about,  as 
Dr.  Black  states,  through  the  protection  of  crowns,  bands, 
or  any  fixture  which  may  be  adjusted  to  the  teeth  and 
which  i)revents  the  w^ashing  away  of  the  acid  after  its 
formation. 

The  investigations  of  Black,  conducted  in  1886,  also 
disclosed  the  power  of  certain  organisms  to  gelatinize 
the  media  upon  wliich  they  were  cultivated,  and  later  of 
Goadby,  who  showed,  in  his  observations  of  the  Stapliy- 
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lococcus  viscosus,  its  power  of  excreting  a  viscid  mucin- 
ous substance  which  might  under  favorable  conditions 
protect  the  lactic  acid  from  being  washed  away.    These 
views  appear  to  indicate  that  not  alone  is  it  necessary  to 
have  the  germ  capable  of  changing  carbohydrates  into 
lactic  acid,  but  acting  with  this  germ  must  be  one  capable 
of  forming  the  plaque  through  which  is  realized  the  pro- 
tective step  absolutely  necessary  for  the  localization  of 
the  carious  process  upon  smooth  enamel  surfaces.    That 
this  cooperative  relationship  of  different  organisms  ex- 
ists in  caries  has  not  been  shown.    In  fact,  it  may  well 
^  doubted  that  the  most  prevalent  of  diseases  could 
depend  upon  its  origination,  in  many  instances,  to  the 

fortuitous    association   of   different   classes    of   organ- 
isms. 

The  report  ^  of  the  Chairman  of  the  Committee  of 
Scientific  Research  of  the  New  York  State  Dental  Society 
states  that  the  bacterial  plaque  is  not  composed  of  gela- 
tm.     This  committee  was  formed  to  investigate  the  solv- 
ent power  of  sulphocyanate  of  potassium  upon  the  bac- 
terial plaque.    Their  findings  showed  the  solvent  power 
of  the  above  salivary  constituent  upon  gelatin,  but  as 
this  committoc  also  determined  that  the  bacterial  plaques 
(l^d  not  consist  of  gelatin^  the  (piestion  was  quite  as  un- 
solved as  before.     More  recently  (Cosmos,  Feb.,  1910) 
this  same  committee  reports  the  results  of  its  investiga- 
tions concerning  the  effect  of  sulphocyanate  of  potas- 
sium in  retarding  placiue  formation.    It  found  that  plaque 
formation  was  five  to  six  times  more  prevalent  when 
g^own  in  media  without  this  salt.    Dr.  Low,  of  Buffalo, 
P^'ocoeding  a  step  farther,  rej^orts  that  when  the  salivary 
t^sts  rev(»al  the  existence  of  a  deficiency  of  th(»  snlpho- 
<^>'anate  salt,  and  where  a  condition  of  suscei)tibility  to 

*Dr.  L.  M.  Waugh,  Cosmos,  1908. 
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caries  exists,  the  internal  administration  of  the  sulpho- 
cyanate  of  potassium,  in  %  gr.  daily  doses,  changes  the 
condition  of  the  individual,  in  a  large  percentage  of  cases, 
to  one  of  a  notably  lessened  susceptibility. 

These  reports  are  of  interest  because  of  their  sup- 
posedly direct  bearing  upon  the  conditions  of  immunity 
and  susceptibility  to  caries.  No  observant  practitioner 
can  fail  sooner  or  later  to  reach  the  conclusion  that  some 
individuals  |)ass  through  life  presenting  a  singular  im- 
munity  to  caries,  while  others  show  an  equally  singular 
susceptibility  to  caries.  Equally  strange  are  the  recur- 
ring periods  of  both  immunity  and  susceptibility  to  this 
disease  which  many  manifest.  Many  of  those  belonging 
to  the  immune  division  appear  to  be  so  almost  in  the  en- 
tire absence  of  hygienic  measures,  while  on  the  other 
hand  many  belonging  to  the  susceptible  division  appear 
to  be  so,  irrespective  of  a  conscientious  indulgence  of 
hygienic  measures. 

The  investigations  of  the  saliva,  which  practically 
had  their  beginning  with  the  studies  of  Michaels,  of  Paris, 
reported  in  1900,  undoubtedly  appear  to  connect  the 
(luestion  of  immunity  and  susceptibility  to  caries  with 
the  quantitative  presence  in  the  saliva  of  the  suli)ho- 
cyanate  of  potassium.  AVhon  this  salt  is  present  in  the 
saliva  in  certain  proportion,  almost  an  unvarying  state 
of  immunity  is  found,  and  in  its  absence  a  corresponding 
state  of  susceptibility  is  found.  These  observations  have 
been  corroborated  by  subsequent  investigations.  How- 
ever, the  investigations  of  the  committee  previously 
noted,  while  confirming  the  quantitative  presence  of  the 
suli)ho(*yanate  salt  in  the  saliva  with  the  condition  of 
immunity  to  (*arios,  failed  to  scientifically  establish  the 
relationshi])  in  its  full  meaning. 

In  the  Cosmos,  December,  1909,  Dr.  Kirk,  commenting 
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upon  existing  knowledge  of  caries  with  its  related  plaque 
formation,  offers  the  following  as  a  simpler  and  more 
direct  explanation :    * '  It  is  known  that  the  saliva  of  caries 
suseeptibles  is  alkaline  or  neutral,  as  a  rule;  that  the 
saliva  is  usually  viscid  or  mucinous,  because  only  an  alka- 
line saliva  can  hold  mucin  in  solution.     Again,  such  a 
saliva,  containing  also  a  fermentable  carbohydrate  and 
organisms  capable  of  generating  lactic  acid,  furnishes 
the  conditions  necessary  to  the  production  of  a  bacterial 
l)la(iue;  for  the  smallest  addition  of  lactic  acid  to  such  a 
saliva  immediately  causes  a  precipitation  of  mucin  within 
the  sphere  of  contact  of  the  acid  with  the  mucin,  which 
falls  down  as  a  glutinous  mass  and  by  condensation  upon 
the  surface  of  the  tooth  surrounds  the  mass  of  lactic-acid- 
producing  germs,  agglutinates  them  and  fixes  them  in 
adhesive  contact  with  the  enamel."     In  a  more  recent 
writing   {Dental  Digest,  December,  1910)  Dr.  Kirk  pre- 
sents a  similar  explanation  as  to  one  mode  of  plaque 
formation,  and  claims  to  have  experimentally  produced 
the  ]>acterial  plaque  by  inoculating  with  caries  fungi  a 
pabulum  consisting  of  glucose  and  salivary  mucin,  made 
alkaline  with  dibasic  sodium  phosj^hate.     The  acid  due 
to  fermentation  precipitated  the  mucin  in  the  form  of  a 
plaque. 

The  view  is  also  expressed  that  immunity  and  suscej)- 
tibility  to  caries  are  dependent  upon  the  composition  of 
th^  saliva,  in  resi)ect  of  its  contained  i)abulum  upon  which 
the  organisms  of  caries  can  thrive,  and  as  the  composi- 
tion of  the  saliva  is  dependent  upon  the  food  habit,  caries 

• 

18  a  diathetic  expression,  and  immunity  may  be  secured 
through  correct  food  habits.  According  to  this  view,  in- 
dividuals who  consume  abnormal  proportions  of  carbo- 
hydrates are  suseeptibles  of  caries.  This  is  frequently 
found  to  be  the  case,  but  that  notable  exceptions  are  also 
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found  is  easily  within  the  experience  of  many  practi- 
tioners. 

Accordingly,  all  the  facts  bearing  upon  immunity  and 
susceptibility,  as  well  as  those  related  to  the  localization 
of  the  carious  process  upon  smooth  enamel  areas,  are  as 
yet  not  known.  Nor  can  we  say  in  what  manner  the  prob- 
lem of  general  immunity,  i.  e,,  immunity  to  systemic  dis- 
eases, is  related  to  the  problem  of  immunity  to  caries 
and  to  the  formation  of  the  bacterial  plaque.  It  may  be 
that  Metchnikoff's  theory  of  phagocytosis,  which  holds 
a  prominent  position  among  the  views  offered  in  explana- 
tion of  immunity,  is  involved  in  the  question  of  immunity 
and  susceptibility  to  caries  as  well  as  the  formation  of 
the  bacterial  plaque.  It  is  definitely  known  that  prior 
to  the  phagocytic  function  of  the  white  blood  cells  cer- 
tain substances,  agglutinins  and  opsonins,  so  affect  the 
bacteria  as  to  render  them  entirely  passive  to  the  de- 
vouring function  of  the  phagocytes.  It  may  be  that  in 
some  manner  these  substances,  as  well  as  the  phagocytes, 
are  related  to  the  problem  of  carious  immunity  as  well 
as  to  the  problem  of  plaque  formation. 

It  is  almost  unnecessary,  at  this  late  date,  to  speak  of 
the  structure  of  the  teeth  in  relation  to  dental  caries. 
There  appears  to  be,  however,  an  almost  ineradicable 
tendency  to  view  the  hardness  or  softness  of  teeth  as 
depending  upon  the  proportion  of  contained  inorganics 
as  the  controlling  factor  in  dental  caries,  and  so  many 
patients  express  themselves  in  this  manner,  through  the 
erroneous  promptings  of  dental  practitioners,  that  its 
denial  cannot  be  too  frequently  repeated,  nor  can  it  be 
made  too  emphatic.  Since  Dr.  Black's  investigations 
demonstrated  that  the  variation  in  the  inorganic  con- 
stituents of  teeth  was  too  insignificant  to  be  a  factor  in 
immunity  or  susceptibility  to  caries,  many  dentists  still 
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itrumeuts. 


refuse  to  accept  these  findings 
resistance  of  teeth  to  cutting  i 
ference    in    resistance 
to  cutting  instruments 
is   not  due  to  any  dif- 
ference in  the  percent- 
agG  of  the  contained 
calciiUD    salts,    as    is 
coixunonly     supposed. 
dose  clinicnl  observa- 
tion will  disclose  that 
the  so-called  soft  teeth 
may  be  immune  while 
t  Ii  e  so-called    hard 
I  may  be  suscep- 
ble  to  caries.    The 
itself    in    this 
c  being  a  negative 
the   difference 
ie  degree  of  resist- 
«  offered  to  cutting 
Titments      appears 
I  exist    only   in  the 
mel,  and  is  due  to 
le  arrangement  o  f 
p  enamel  rods.    Fig. 
IwwB  a   section   of 
^amel      having 
>ight  rods   running 
fli    its   entire 
mess.     Sucli  enamel  may  be    easily    broken    away, 
f.  10  shows  n  section  of  curled  enamel ;  the  interlacing 
the  rods  is  very  easily  seen  for  two-tliirds  of  the  thick- 
The  rods  straighten  out  toward  the  surface.    This 
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foiTii  of  L'liiiiiiel  requires  a  great  deal  more  force  foi 
cleavage.     These  diflVreiu'es  iu  the  arraugemeut  of 
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rods  have  notliing  to  do  with  differences  in  the  percent- 
age of  Ume  salts  that  they  may  contain.  Neither  is  any 
difference  to  be  observed  in  the  liability  to  caries.  The 
one  decays  quite  as  easily  as  the  other. 

In  view  of  the  present  state  of  our  knowledge  of 
dental  caries  our  efforts  should  be  directed  in  a  conscien- 
tious exercise  in  the  preparation  and  filling  of  cavities. 
Recognizing  the  susceptibility  of  such  portions  of  the 
tooth  as  may  offer  lodgment  to  food  debris  and  shelter  to 
bacteria,  the  margins  of  the  cavity  should  be  brought  to 
immune  areas — that  is,  they  should  be  so  extended  that 
all  the  outlines  of  the  filling  can  be  maintained  free  of  the 
adherence  of  food  particles  and  bacteria.    This  prevents 
recurring  decay.    The  term  ** extension  for  prevention" 
18  now  sufficiently  well  understood  by  the  members  of  the 
profession  to  make  its  extended  treatment  in  a  work  like 
the  present  quite  unnecessary.     Conjointly    with    this 
inethod  of  preparing  cavities  must  be  considered  the  em- 
ployment of  hygienic  measures :  the  periodic  removal  of 
^U  deposits  from  the  teeth,  the  recognition  of  the  im- 
portance of  each  tooth  doing  an  adecjuate  amount  of 
^ork,  which  usually  affords  also  an  adequate  frictional 
effect  upon  the  gum.    The  value  of  these  measures  must 
^  duly  impressed  upon  patients  that  their  adoption  may 
^d  in  the  conservation  of  teeth. 


CHAPTER  IV 


DENTAL  caries:     PATHOLOGY 


The  beginning  of  decay  takes  place  upon  the  surface 
of  the  enamel  in  such  locations  as  afford  lodgment  to  the 
caries  fungi  and  where  the  lactic  acid  which  they  form 
remains  in  contact  with  the  enamel  surface,  t.  e.,  where 
it  is  not  washed  away  by  the  saliva,  or  the  frictional 
force  of  mastication,  or  brushing.     This  explains  the^ 
enamel  disintegration  at  certain  points,  in  distinction  to 
the  belief  held  at  one  time  that  the  beginning  of  decajr 
was  due  to  acids  suspended  in  the  saliva ;  if  this  were  so, 
we  would  not  find,  as  we  now  do,  its  localization  upon 
enamel  surfaces.    Dr.  Black  ^  gives  these  locations,  as  to 
frequency  of  occurrence,  in  the  following  order:   (1)  Pits 
or  fissures,  (2)  i)roximal  surfaces,  (3)  the  gingival  third 
of  the  labial  and  buccal  and  rarely  the  lingual  surfaces, 
(4)  at  or  near  the  gingival,  with  a  tendency  to  encircle 
the  tooth. 

In  these  locations  the  bacterial  plaque  is  formed,  be- 
neath which  the  lactic  acid  begins  its  decalcifying  proc- 
ess ;  gaining  the  interior  of  the  tooth  substance,  sufficient 
shelter  is  afforded  the  bacteria  so  that,  if  the  protection 
of  the  placjue  is  thon  lost,  the  carious  process  con- 
tinues. The  intcrprismatic  substance  which  binds  the 
rods  together  is  first  removed,  followed  by  that  found  be- 
tween the  enamel  globules  which  make  up  the  rod.  This 
is  followed  by  a  loosening  and  falling  away  of  the  rods. 

'  *  *  Operative  Dentistry. ' ' 

36 


I 


PATHOLOGY  37 

Tliis  is  the  general  rule  of  the  order  of    the    carious 
proooss.    In  some  instances,  as  Dr.  Black  observes,  the 
vailfA  themselves  are  dissolved.     This  occurs,  at  times, 
in   decay  beginning  in  pits,  and  is  due  to  the  prevention 
of  tlie  washing  away  or  dilution  of  the  lactic  acid  by  the 
saliva,  allowing  of  a  greater  degree  of  intensity  of  action 
tlia.rx  occurs  in  other  localizations.    The  carious  process 
doos  not  spread  along  the  surface  of  pits  and  fissures 
boo  a.  use  of  the  interference  resulting  from  the  frictional 
force  of  mastication,  also  of  brushing,  and  the  washings 
of  tlie  saliva ;  therefore  decays  occurring  in  pits  are  in  the 
form  of  a  cone  with  the  base  against  the  dento-enamel 
junction  and  the  apex  of  the  cone  toward  the  surface.^ 
Gaining  access  to  the  dentin,  the  bacteria  spread  along 
the  dento-enamel  junction,  next  to  which  we  find  the  im- 
perfectly calcified  area  of  interglobular  spaces  known  as 
the   'Agranular  layer  of  Tomes,"  also  as  the  ** stratum 
pranulosum. "    These  spaces  are  more  numerous  in  dif- 
fwent  specimens  and  afford  a  quicker  penetration  of  the 
dentin  by  the  bacteria.     The  tendency  in  decay  of  the 
d^^ntin  is  the  formation  of  a  conical  area  with  the  base  of 
^h^  cone  against  the  dento-enamel  junction  and  its  apex 
directed  toward  the  pulp.^ 

The  width  of  the  base  will  depend  upon  the  case  with 
^Inch  the  bacteria  may  extend  along  the  dento-enamel 
innction.  It  also  explains  why  some  cavities  are  wider  in 
relation  to  their  depth  than  others.  As  the  bacteria  mul- 
tiply the  tubes  enla:rge.and  finally  are  destroyed  by  the 
bacterial  ferments.  Figs.  11  and  12  show  the  i)enotration 
of  the  tubes  and  their  enlargement  and  the  difference  to 
he  found  in  the  anastomosing  loops  which  connect  the 
tnhes. 

*Dt.  Black,  "Operntivo  Dentistry." 
•/6.V7. 
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So  far  no  specific  bacterium  of  decay  has  been  dis- 
covered. Dr.  Miller  assumes  that  several  of  the  micro- 
organisms found  in 
the  mouth  are  fitted 
to  produce  caries.  Dr. 
Black  states  that  in 
the  deepest  portions 
of  the  canons  area 
he  has  found  but  a 
single  variety,  a 
s(  reptococcus ;  this 
\u-  Ikis  called  "caries 
I'lingus"  or  *'strepto- 
coccus  media,"  al- 
1  1  I  M\  ■  ^V'^'"''*ft9  though  he  agrees 
*  \  \  m^  111  ^^H  with  Dr.  Miller  that 
several  of  the  bacte- 
ria of  the  mouth  have 
biological  conditions  which  fit  them  for  the  production  of 
caries.  Fig.  13  shows 
the  Leptothrix  buccalis 
maxima  and  the  Bacil- 
lus buccalis  maximus  of 
Miller  from  the  scrap- 
ings of  an  approxiinal 
cavity.  These  organ- 
isms are  present  in  ca- 
rious teeth  almost  with- 
out exception.  The  Lep- 
tothrix racetnosn  of  Vi- 
rentini,  Williams  has 
found  almost  constant- 
ly present  in  sections  of 
necayms  enamel.  by  DAnBHu.    (Dr.  Binr 
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The  first  stop  in  the  carious  process  is  the  removal  of 
(lie  calcium  salts  of  tlie  tootli  through  the  formation  of 
lactic  acid.  The  caleium  lactophosphate,  calcium  Uictate 
and  magnesiimi  lactophosphate  are  foi-med.  lii  this  way 
the  Isrtif  acid,  wliich  is  the  waste  product  of  (lie  hncteria, 
is  removed.    If  this  waste  were  not  removed  Its  accumii- 


1  would  soon  lead  to  bacterial  destruction.  Ur. 
stfites  that  &  solution  contaiuiug  .755^  lactic 
I  is  sufficient  to  bring  ahout  bai'terio lysis.  Througii 
losis  the  salts  formed  by  tlie  action  of  lactic  acid  upon 
I  inorganic  constituents  of  the  tooth  ])ass  from  the 
I  and  the  carbohydrates  contained  in  the  Baliva  pass 
pugh  the  plaque,  furnishing  the  iiocessan,"  ncurlsh- 
JDt   for  the  continued  activity  of  the  hactcria.     The 
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lactic  acid  always  decalcifies  the  tooth  prior  to  the  ad- 
vance of  the  niicroilrganisms ;  later  the  bacterial  ferments 
digest  the  tubule  walls  and  the  organic  remnant  of  the 
intertubular  substance.  This  occurs  at  several  points, 
forming  what  Miller  has  termed  'liquefaction  foci.'^  The 
destruction  of  tlie  dentin  leaves  the  enamel  walls  un- 
sui)ported,  which  may  be  still  further  weakened  by  the 
action  of  the  acid  from  within,  termed  '^ secondary  de- 
cay.'^ When  this  occurs  the  enamel  wall  is  readily  broken 
away  under  the  force  of  mastication.  Surrounding  the 
decalcified  area  may  be  seen  the  '^  transparent  zone," 
concerning  the  formation  of  which  different  explanations 
have  been  offered.  Several  investigators,  most  notably 
Miller,  regard  the  transparent  zone  as  being  due  to  the 
vital  action  of  the  i)ulp  resulting  in  tubular  calcification, 
and  may  be  viewed  as  a  protective  effort  of  the  pulp 
against  the  encroachment  of  caries.  Dr.  Black  regards 
it  as  a  decalcifying  process.  The  fact,  as  pointed  out  by 
Miller,  that  it  occurs  in  vital  teeth  only  offers  an  ap- 
parently sound  basis  for  the  vital  theory  as  to  the  forma- 
tion of  the  transparent  zone, 

\J])on  the  ])roximal  surfaces  no  lodgment  is  afforded 
either  food  debris  or  bacteria,  unless  the  gum  tissue, 
w^hich  normally  occu])ies  the  interproximal  space,  is  dis- 
placed. AVhen  this  occurs  microorganisms  soon  find 
lodgment  ui)on  the  ])roximal  surfaces,  and  the  destructive 
process,  resulting  in  disintegration  of  the  tooth  substance, 
is  early  inaugurated.  From  the  central  point  of  the 
destructive  ])rocess  the  tendency  is  to  spread  labially 
and  lingiuilly,  determined  by  the  washings  of  the  saliva 
and  the  friction  of  the  food  in  mastication,  or  of  the 
brush.  Very  rarely  indeed  the  angles  of  the  tooth  are 
crossed.  In  decays  occurring  upon  the  smooth  surfaces 
of  the  enamel  the  formation  of  the  conical  area  is  gen- 
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erally  tlie  reverse  of  what  we  find  in  decays  occurring 
in  pits  and  fissures.  The  tendency  is  to  the  formation 
of  a  cone  with  the  base  on  the  enamel  surface  and  the 
apex  toward  the  pulp.  These  are  important  points  fully 
to  be  borne  in  mind,  as  Dr.  Black  emphasizes,  in  the 
preparation  of  cavities  for  filling. 

The  positions  of  the  teeth  in  the  two  arches,  their 
uses,  their  forms,  and  their  relation  to  each  other,  all 
bear  a  positive  relation  to  the  inception  and  spreading 
of  caries.  The  occlusal  surfaces  particularly  are  sub- 
jected to  thorough  cleansings  during  mastication.  This 
explains  why  decay,  occurring  in  pits  and  fissures,  does 
not  spread  upon  the  surface,  but,  as  previously  stated, 
when  the  factors  of  decay,  viz.,  food  debris  and  bacteria, 
find  lodgment  in  a  pit  or  fissure,  and  when  the  lactic  acid, 
which  is  soon  formed  under  these  conditions,  dissolves 
the  interprismatic  substance  of  the  enamel,  which  allows 
of  a  deeper  penetration  by  the  bacteria,  the  tendency  is  to 
spread  in  the  deeper  portions,  while  the  superficial  area 
remains  comparatively  intact,  eventually  resulting  in  a 
cavity  the  form  of  a  cone,  with  the  base  against  the  pulp 
and  the  apex  toward  the  surface.  **  These  are  physical 
conditions  controlling  lodgment  of  debris.  They  are  also 
physical  conditions  preventing  the  removal  of  anything 
which  may  become  attached  to  the  enamel  in  these  posi- 
tions." ^ 

Dr.  Black  calls  attention  to  the  great  differences  to 
be  found  in  the  length  of  the  bucco-lingual  approach  of 
the  teeth  when  viewed  occlusally.  For  example,  the 
approximation  of  the  surfaces  between  the  second  bicus- 
pid and  first  molar  and  the  contact  is  longer  bucco-lin- 
gually  than  between  the  two  bicuspids.  From  this  is 
readily  deduced  the  difference  in  the  form  of  decay 

'Dr.  Black,  * 'Operative  Dentistry. '* 


42  DENTAL  CAEIES 

found  between  these  teeth.  In  like. manner  the  openings 
on  the  buccal  and  lingual  surfaces  formed  by  the  round- 
ing of  the  surfaces  of  the  teeth  vary  greatly  and  give  rise 
to  diflferences  in  cavity  forms.  When  the  teeth  normally 
occlude  it  will  be  found  that  the  arrangement  of  the 
cusps  of  the  upper  teeth  in  their  occlusion  with  the  lower 
teeth,  and  vice  versa,  those  of  the  lower  molars  and  bi- 
cuspids in  their  occlusion  with  the  upper  teeth,  tends  to 
force  the  food  through  the  openings,  or  embrasures,  as 
Dr.  Black  calls  the  openings,  in  the  act  of  mastication. 
This  rubs  the  angles  of  the  teeth  and  accounts  for  the 
general  immunity  to  caries  which  these  areas  show. 
Therefore,  in  the  preparation  of  cavities  for  filling,  the 
cavity  margins  should  be  placed  at  or  near  these  angles. 


CHAPTER  V 

xr:eiatment  of  dental  cabies  and  preparation  op  cavities 

The  treatment  of  dental  caries  may  be  considered 
iinc^er  two  divisions — the  prophylactic  or  preventive  and 
th^  mechanical,  which  involves  the  replacement  of  the 
t  tissue  by  a  filling. 


PROPHYLACTIC  TREATMENT 

The  preventive  method  consists  of  the  removal  of  all 
•osits,  collections  of  food  debris  and  bacteria  from  the 
siix- faces  of  the  teeth;  the  use  of  tooth  powders  and  anti- 
sei:>tic  washes,  and  the  utilization  of  such  measures  other 
tlia.xi  named  that  may  aid  in  preventing  the  inception  of 
^^<3«iy.    In  this  relation  it  may  be  stated  that  if  subse- 
quent investigations  confirm  the  position  recently  as- 
^^ixned  by  Dr.  Kirk,  to  which  reference  has  been  made, 
tuo   correction  of  abnormal  food  habits,  especially  in  re- 
K^^^d  to  the  consumption  of  an  excessive  amount  of  carbo- 
"^rcirates,  may  become  an  important  preventive  means  of 
^^^tal  caries.    From  the  study  of  the  pathology  of  caries 
^^  is  quite  evident  that  if  the  surfaces  of  the  teeth  could 
"^  Tnaintained  absolutely  free  of  bacteria  no  decay  could 
Possibly  occur.    In  a  way,  this  has  been  indicated  in  the 
R^^eral  freedom  from  decay  which  those  surfaces  of  the 
teeth  enjoy  which  are  cleansed  by  the  passage  of  the  food 
^^ring  mastication  and  the  washings  of  the  saliva. 

While  no  system  of  prophylaxis  yet  devised  can  be 
considered  adequate  for  the  prevention  of  caries  under 
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all  circumstances,  the  general  adoption  of  prophylactic 
measures  (see  chapter  on  oral  hygiene)  can  only  be  re- 
garded as  a  factor  of  great  potency  in  the  prevention  of 
dental  caries.  The  authors  have  a  number  of  families 
under  their  care,  each  member  of  which  receives  a 
monthly  appointment  for  a  prophylactic  treatment.  In 
each  instance  the  practice  has  been  eminently  successful 
in  preventing  cavity  formations  and  in  maintaining  a 
healthy  state  of  the  gum  and  alveolar  structures. 

A  great  variety  of  instruments  have  been  devised  for 
the  removal  of  deposits  found  around  and  beneath  the 
gum  margins.  Each  operator  soon  learns  to  employ  cer- 
tain forms  most  efficiently,  so  that  reference  to  the  dif- 
ferent instruments  may  profitably  be  omitted.  Prior  to 
the  removal  of  the  deposits  upon  the  teeth  it  is  well  to 
irrigate  the  mouth  with  a  25%  borolyptol  or  similar  anti- 
septic solution.  Strips  passed  between  the  teeth  may 
materially  aid  in  removing  adherent  particles  of  food  and 
masses  of  bacteria.  Wheels  of  rubber  or  leather,  carry- 
ing finely  pulverized  pumice  moistened  with  hydrogen 
dioxid,  may  next  be  carried  over  all  the  surfaces  of  the 
teeth  or  may  be  applied  by  means  of  orange  wood  car- 
ried in  hand  instruments.  In  this  way  all  the  surfaces 
may  be  thoroughly  cleansed  of  all  foreign  matter.  In 
addition  to  this  the  patient  must  be  forcibly  impressed 
with  the  importance  of  the  effective  use  of  the  brush 
and  the  value  of  antiseptic  washes  and  other  means  of 
removing  particles  of  food,  which,  if  allowed  to  remain 
between  the  teeth,  are  so  likely  to  become  a  factor  in  the 
destruction  of  the  integrity  of  the  tooth. 

MECHANICAL  TREATMENT 

The  mechanical  treatment  of  caries  consists  of  a  con- 
sideration of  the  various  steps  which  have  for  their  ob- 
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ject  the  restoration  of  the  lost  tooth  tissue,  together  with 
a  due  regard  for  the  permanent  exclusion  of  those  factors 
which  tend  to  a  recurrence  of  caries. 

There  are  two  general  classes  of  cavities — those  oc- 
curring in  pits  and  fissures  and  those  occurring  upon  the 
smooth  surfaces  of  the  enamel. 

General  Principles  of  Cavity  Preparation 

The  various  steps  to  be  considered  in  filling  cavities 
may  be  arranged  as  follows : 

1.  Removal  of  weak  unsupported  enamel  walls  and 
extending  the  margins  to  immune  areas. 

2.  Removal  of  decay. 

3.  Cavity  form. 

4.  Preparation  of  enamel  margins. 

5.  Final  touches. 

1.  Removal  of  Overhanging  Walls.— With  the  first 
step  in  the  filling  operation,  viz.,  the  removal  of  weak 
overhanging  enamel  walls,  other  considerations  will  soon 
force  themselves  upon  the  oi)erator's  mind  which  may 
materially  affect  the  final  result.  If  the  appointment  is 
with  a  new  patient,  careful  attention  should  be  given  to 
the  age  and  physical  condition  of  the  patient.  It  is  mani- 
festly unwise  to  attempt  filling  operations  so  extensive  as 
to  be  beyond  the  physical  endurance  of  the  patient,  and 
if  to  this  condition  is  subjoined  one  of  marked  tissue 
hypersensitiveness,  an  insistence  upon  proper  marginal 
extension  would  be  most  injudicious  and  most  likely  lead 
to  an  imperfect  operation.  Under  these  circumstances 
it  is  far  better  to  resort  to  temporary  operations,  with 
less  tissue  removal,  until  such  time  as  the  condition  of  the 
patient  improves  and  he  is  made  more  confident  by  the 
ease  of  the  first  operation,  when  he  willingly  will  submit 
to  the  necessities  of  a  permanent  filling.     So,  too,  with 


46  TREATMENT  OF  DENTAL  CARIES 

the  space  which  certain  operations  demand  and  the  conse- 
quent pericemental  irritation  provoked,  almost  beyond 
the  patient's  endurance.  It  is  far  better  to  make  use  of 
zinc  phosphate  and  replace  it  within  a  year  than  impose 
a  too  severe  strain  upon  the  patient,  which  may  tend  to 
a  stubborn  refusal  to  submit  to  future  operations  through 
the  fear  of  suffering  induced  at  the  first  sitting.  These 
as  well  as  other  considerations  that  may  influence  the 
character  of  the  operation,  and  which  the  dentist  learns 
to  quickly  dispose  of,  being  settled,  the  marginal  outlines 
are  determined  upon  as  the  first  step  in  cavity  formation. 
From  the  pathological  disclosures  previously  made  our 
practice  must  be  to  place  the  margins  of  the  cavity  at 
such  areas  as  are  cleansed  by  the  excursions  of  food,  the 
washings  of  the  saliva,  or  as  are  protected  by  the  gin- 
givse;  if  the  margin  of  the  cavity  lies  contiguous  to  a 
fissure  or  pit,  or  an  enamel  defect,  to  cut  past  this  and 
include  it  in  the  outline. 

Technique. — The  chisel  is  best  suited  for  the  removal 
of  overhanging  enamel  walls,  and  if  the  direction  of  the 
rods  be  borne  in  mind  it  is  an  easy  matter  to  apply  force 
in  a  direction  that  will  easily  cleave  the  rods.  In  decay 
occurring  in  pits  and  fissures  the  bur  oftentimes  is  indis- 
pensable. A  small  size  inverted  cone  bur  may  be  used  to 
effect  an  entrance  through  the  fissure  into  the  decayed 
area,  and  by  carrying  the  bur  backward  and  forward 
the  entire  fissure  may  be  conveniently  widened.  Often- 
times it  is  necessary  to  remove  the  dentin  before  the 
enamel  can  be  broken  down  with  the  chisel  where  the 
margin  is  to  be  extended. 

2.  Removal  of  Decay.— Having  carefully  placed  the 
cavity  outlines,  during  which  much  of  the  decay  of  the 
cavity  has  also  been  removed,  the  second  step  is  the  re- 
moval of  the  remnants  of  the  carious  dentin.    It  may  be 
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put  down  as  being  axiomatic  that  all  decayed  dentin 
should  be  carefully  removed  from  the  cavity.  From  time 
to  time  controversial  discussions  appear  as  to  one  or  the 
otiier  mode  of  practice,  but  from  our  knowledge  of  decay 
of  tie  dentin,  safety  alone  lies  in  the  complete  removal 
of  all  carious  dentin.  The  plea  for  the  retention  of  the 
dec^cilcified  area  which  many  practitioners  make,  espe- 
cially where  its  removal  results  in  pulp  exposure  and 
'^li  ich  no  doubt  is  what  those  who  advocate  the  retention 
of  oarious  dentin  really  wish  to  express,  is  quite  another 
matter.  Even  though  the  retention  of  the  decalcified 
area  over  the  pulp  may  lead  to  pulp  infection,  through 
the  utilization  of  thorough  therapeutic  measures  this 
complication  is  rendered  highly  improbable,  and  many 
pulps  may  be  conserved  where  conservation  is  important 
for  the  future  welfare  of  the  tooth. 

AfVhere  a  portion  of  decalcified  dentin  is  allowed  to 
remain  in  the  cavity,  the  first  step  in  the  treatment  con- 
sists in  neutralizing  any  remaining  acid.    A  solution  of 
sodium  bicarbonate  admirably  answers    this    purpose. 
K^ext,  the  cavity  is  irrigated  with  sterilized  tepid  water 
^nd  thoroughly  dried  with  the  aid  of  a  drop  of  alcohol. 
-^  Hon-irritating  germicide  is  now  sealed  in  the  cavity  for 
^  ^'eek  or  ten  days,  for  which  purpose  any  of  the  essential 
^i's  may  be  used,  or,  what  is  better,  the  combination  of 
^^nthol,  1  part;  thymol,  2  parts,  and  phenol,  3  parts 
(Suckley).    This  not  only  is  a  powerful  germicidal  com- 
bination, but  the  thymol  imparts  to  it  penetrating  power, 
assuring  sterilization.     In  many  cases  of  deep-seated 
^'^ries  a  paste  may  be  made  of  thymolized  calcium  phos- 
phate (thymol  10  grs.,  precipitated  calcium  phosphate 
1  02.,  after  Buckley)  with  the  above  phenol  combination, 
which  may  permanently  remain  in  the  cavity. 

The  removal  of  carious  dentin  is  most  effectively  per- 
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formed  with  the  use  of  spoon  excavators.  With  their  aid 
layer  after  layer  of  the  decayed  tissue  can  be  removed 
without  pain  or  fear  of  uncovering  the  pulp.  Other  forms 
of  excavators,  also  burs,  are  at  times  admissible,  but 
their  general  use  for  the  removal  of  decay  is  attended 
with  the  risk  of  exposing  the  pulp. 

3.  Cavity  Forms.— The  cavity  form  next  demands 
consideration.  This  is  usually  viewed  from  three  as- 
pects— the  convenience  form,  the  resistance  form,  and  the 
retention  form. 

The  Convenience  Form. — The  convenience  form  is 
the  form  we  give  the  cavity  for  the  convenient  placing  of 
the  filling  material,  and  while  not  quite  as  important  as 
either  the  resistance  or  retention  form,  nevertheless 
should  be  fully  studied  if  we  seek  to  obtain  most  satis- 
factory results  in  the  filling  operation.  Cavities  in  bi- 
cuspids and  molars  involving  the  proximal  and  occlusal 
surfaces  are  in  most  convenient  form  for  filling  when  the 
resistance  and  retention  form  are  properly  effected.  In 
the  anterior  region  of  the  mouth  the  excessive  cutting  of 
the  labial  wall  for  the  purpose  of  securing  the  fullest 
possible  view  of  the  cavity  is  to  be  deprecated.  Exten- 
sive cutting  of  this  wall  results  in  unsightly  fillings;  and 
while  it  may  be  argued  that  unsightly  permanent  fillings 
are  better  than  fillings  less  unsightly  and  less  permanent, 
nevertheless,  permanent  fillings  may  be  secured  with  a 
minimum  amount  of  cutting.  The  lingual  wall  is  not  so 
restricted  in  this  respect.  However,  a  better  plan  is  to 
provide  adequate  separation.  This  will  allow  of  the 
convenient  placing  of  the  filling  with  least  amount  of 
tissue  removal.  Within  the  cavity  convenience  may  be 
secured  at  the  expense  of  tooth  structure,  providing  al- 
ways that  in  so  doing  no  injury  is  effected.  In  approx- 
imal  cavities  in  incisors  and  cuspids  deepening  of  the 
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iringivo-labio  and  gingivo-linguo  axial  angles  allows  of 
the  more  convenient  placing  of  the  first  pieces  of 
gold. 

The  Resistance  Form. — By  this  is  meant  the  form 
^ven  to  the  cavity  to  enable  the  filling  to  withstand  the 
stress  of  mastication.  Its  importance  is  proportionate  to 
the  filling  area  exposed  to  the  antagonizing  tooth  or  teeth 
and  varies  in  different  individuals  as  the  force  varies 
^'ith  which  different  jaws  are  closed.  It  is  secured  by 
forming  a  flat  seat  for  the  filling,  cut  at  right  angles  to 
the  long  axis  of  the  tooth,  or  the  direction  of  the  force 
acting  upon  the  filling.  The  step  of  the  cavity  should 
also  be  provided  with  a  flat  seat  and  bear  the  same 
angular  relation  to  the  surrounding  walls  as  has  been 
i^ven  the  seat  in  the  gingival  wall,  unless  in  so  doing  the 
pulp  might  be  exposed.  Cavities  that  involve  the  incisal 
surface  should  be  sufficiently  deep  to  allow  of  a  mass  of 
gold  that  will  resist  the  stress  that  may  be  brought  upon 
the  filling.  No  modern  doctrine  rei)resents  a  wider  de- 
l)arture  from  former  methods  than  this  doctrine  of  the 
resistance  form  of  cavities.  The  crux  of  former  teach- 
ings was  **No  angles"  in  cavity  formation.  To-day  the 
l)revalent  thought  is  only  of  angles.  The  older  operators 
xnay  be  reluctant  to  fully  accept  this  changed  view  re- 
garding cavity  preparation,  but  it  cannot  be  denied  that 
it  appears  to  be  the  outcome  of  a  mass  of  evidence  most 
convincing. 

Technique. — Those  instruments  that  cut  an  angular 
form  are  best  adai)ted  for  the  pur])ose  of  giving  the  re- 
sistance form  to  cavities.  The  inverted  cone  bur  is  one 
of  the  most  useful.  The  hatchet  and  hoe  excavators  and 
chisels  are  useful  in  forming  the  seat  of  the  filling  and 
giving  the  surrounding  walls  the  pro|)er  angular  relation 
to  the  seat.    The  inverted  cone  bur  cuts  very  quickly, 
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therefore  care  should  be  exercised  not  to  cut  too  near  the 
pulp. 

The  Retention  Form. — This  is  the  form  given  to  the 
cavity  which  will  prevent  the  filling  after  its  introduction 
from  being  dislodged  by  lateral  force.  The  resistance 
form,  with  its  flat  seat  and  step,  in  a  large  measure 
guards  against  the  filling  being  displaced,  but  it  is  fur- 
ther necessary  to  guard  against  a  tipping  force  which 
may  finally  loosen  the  filling.  If  the  seat  of  the  filling 
has  been  cut  at  right  angles  to  the  surrounding  walls, 
and  if  these  walls  are  parallel  or,  still  better,  slightly 
undercut,  the  retention  of  the  filling  will  be  secured.  In 
proximo-occlusal  cavities  in  bicuspids  and  molars  the 
occlusal  surface  is  cut  in  the  form  of  a  dovetail,  which 
is  an  ideal  retention  for  these  fillings.  In  the  anterior 
region,  in  proximal  cavities  not  involving  the  incisal 
angle,  a  broadened  seat  will  usually  be  suflBcient  for  the 
retention  of  the  filling.  When  the  incisal  angle  is  in- 
volved a  step  should  be  made,  unless  the  forces  acting 
ui)on  the  filling  are  very  slight.  But  in  most  cases  the 
step  will  be  necessary  if  the  filling  is  to  be  permanently 
secured  in  place. 

Technique. — Each  cavity  should  be  carefully  studied 
in  relation  to  the  force  which  might  dislodge  the  filling. 
Having  carefully  considered  this  and  the  manner  in 
which  it  is  to  be  avoided,  any  instrument  which  will  es- 
tablish the  necessary  form  may  be  used.  The  inverted 
cone  or  any  of  the  various  excavators  may  be  used.  It  is 
useless  to  denominate  the  special  forms  of  instruments 
which  operators  should  use.  Each  one  soon  acquires  cer- 
tain preferences,  and  in  his  hands  these  instruments  are 
better  agents  for  the  desired  end  than  any  others. 

4.  Preparation  of  the  Enamel  Margin.— The  prepara- 
tion of  the  enamel  margin  demands  as  much  earnest  ef- 
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fort  and  studious  consideration  as  any  of  the  foregoing 
steps  in  cavity  formation.  If  the  joint  between  the  filling 
and  margin  of  the  tooth  be  improperly  made,  the  filling 
cannot  endure  even  though  every  other  consideration  is 
carried  to  the  highest  standard.  The  histology  of  enamel 
uinst  be  perfectly  known  to  the  operator  if  the  margin 
is  to  be  made  perfect.  The  rods  of  the  enamel  generally 
incline  from  the  center  of  the  tooth  to  the  surface,  so  that 
tliey  are  jjerpeodicular  to  the  surface  at  nearly  all  points. 
In  some  portions  of  the  tooth  they  deviate  from  the  per- 
pendicular position  and  incline  at  an  angle.    At  the  cusps 
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of  bicuspids  and  molars,  also  at  the  gingival  region  this 
iacltaation  is  greatest.  At  the  cusps  the  rods  arc  paral- 
lel with  the  long  axis  of  the  tooth;  at  the  gingival  region 
the  inclination  is  toward  the  root.  Unless  the  cavity 
niargin  is  in  the  proper  direction  and  unless  the  outer 
ends  of  those  enamel  rods  having  no  sujiport  are  re- 
moved, they  are  liable  to  fracture  imder  the  act  of  eon- 
flensing  the  gold  or  the  force  of  mastication  and  produce 
an  imperfect  margin.  Fig.  14  will  illustrate  this.  If  tlie 
rods  are  cut  so  as  to  leave  them  as  shown  at  <l  they  will 
l)reak  away,  as  they  have  no  support.  They  shonld  be 
cut  as  shown  at  c.  Care  must  also  he  taken  not  to  give 
the  rods  a  rounded  edge,  as  this  would  result  in  a  feather 
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edge  to  the  filling  that  would  flare  up  under  the  forces 
acting  upon  it.  The  angle  of  the  bevel  as  it  should  be 
has  been  measured  and  Dr.  Black  gives  it  at  from  six 
to  ten  centigrades  from  the  plane  of  the  enamel  wall. 

Technique. — A  variety  of  instruments,  as  a  rule,  are 
necessary  for  forming  the  enamel  bevel.  If  the  disk  is 
used,  in  trimming  proximal  cavities,  care  must  be  exer- 
cised not  to  make  the  margin  rounded  by  i)ressing  the 
disk  against  the  wall.  At  the  gingival  wall  it  is  almost 
impossible  to  make  use  of  the  disk  and  secure  the  proper 
kind  of  a  margin.  In  this  region  the  chisel,  or  bur,  may 
be  used  for  trimming  the  margin.  The  use  of  the  various 
styles  of  chisels  will  be  found  most  convenient  in  these 
locations.  In  small  fissure  cavities  and  in  cavities  oc- 
curring upon  the  labial,  buccal,  and  lingual  surfaces  the 
bur  is  the  only  instrument  that  can  be  used.  In  all  cases 
the  margins  should  be  carefully  examined  if  permanent 
results  are  to  be  attained. 

5.  Final  Touches,  or,  Toilet  of  the  Cavity.— The 
final  step  in  the  preparation  of  the  cavity  involves  a 
critical  examination  of  the  margins  and  the  tissue  over- 
lying the  pulp.  The  margins  should  be  freed  of  any 
adhering  particles  by  carefully  going  over  them  with  cot- 
ton, either  dry  or  moistened  with  alcohol.  It  is  also  well 
to  flood  the  cavity  with  a  non-irritating  antiseptic;  the 
cavity  is  again  dried,  and  if  the  dentin  overlying  the 
pulpal  region  is  in  satisfactoiy  condition  the  filling  may 
now  be  placed. 

Appijcation  of  Principles 

The  foregoing  considerations  are  the  underlying  prin- 
ci])les  in  cavity  preparation.  These  principles  may  now 
be  applied  in  the  treatment  of  si)ecific  groups  of  cavities 
considered  in  the  following  order :  (1)  Cavities  beginning 
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in  pits  and  fissures.  (2)  Cavities  beginning  in  the  prox- 
imal surfaces  of  bicuspids  and  molars.  (3)  Cavities  be- 
ginning in  the  proximal  surfaces  of  incisors  and  cuspids, 
not  involving  the  incisal  angle.  (4)  Cavities  beginning 
in  the  proximal  surfaces  of  incisors  and  cuspids,  involv- 
ing the  incisal  angle.  (5)  Cavities  beginning  in  the  gin- 
gival third  occurring  upon  smooth  surfaces. 

1.  Preparation  of  Pit  and  Fissure  Cavities.— These 
cavities,  as  a  rule,  are  accessible,  so  that  very  little  diflB- 
culty  is  usually  encountered,  either  in  the  preparation  of 
the  cavity  or  the  insertion  of  the  filling.  Tlie  superior 
third  molar,  at  times,  is  an  exception  to  the  rule.  The 
cavity  may  be  oi)ened  by  using  a  fine  fissure  or  inverted 
cone  bur  until  the  fissure  has  been  widened  its  entire 
length.  Usually  not  much  softened  dentin  is  found  in 
these  cavities,  but  all  affected  portions  should  be  re- 
moved. If  the  decay  has  undermined  the  enamel  walls, 
such  walls  should  be  chiseled  away  until  supporting  den- 
tin is  reached.  It  is  necessary  to  include  all  pits  and 
fissures  in  the  outline  form,  so  that  the  margins  of  the 
cavity  may  be  placed  at  such  parts  of  the  tooth  as  will 
enable  the  operator  to  give  a  perfectly  smooth  finish  to 
the  filling.  The  resistance  and  retention  form  are  easily 
secured  by  carrying  an  inverted  cone  bur  forward  and 
backward,  so  as  to  form  a  flat  pulpal  wall  with  definite 
angles  in  its  relation  to  the  surrounding  walls,  which 
should  be  cut  parallel  with  each  other. 

Most  operators  prefer  giving  all  cavities  a  form 
slightly  larger  within  than  without.  This  precaution  is 
entirely  unnecessary  in  pit  cavities  where  the  depth  of 
the  cavity  exceeds  the  diameter.  The  pit  cavities  on  the 
lingual  surface  of  the  superior  incisors  generally  are 
found  so  sha])ed  after  the  decay  has  been  removed.  If 
the  walls  are  parallel  the  resistance  which  they  offer  is 
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sufficient  for  th(»  permanent  retention  of  the  filling.  The 
enamel  margin  should  have  a  slight  outward  bevel,  or 
the  bevel  may  be  entirely  omitted  if  the  walls  of  the 
cavity  are  cut  at  right  angles  to  the  plane  of  the  enamel 
surrounding  them.  The  final  touches  are  now  accorded 
the  cavity,  after  which  it  is  ready  for  the  filling.  At  times 
a  fissure  cavity  is  oi)ened  which  is  found,  upon  removing 
the  decay,  to  have  extended  quite  close  to  the  pulp,  it 
being  easily  recognized  that,  unless  protection  be  ac- 
corded the  closely  lying  pulp,  irritation  must  ensue 
through  thermal  shock  through  the  filling.  The  compli- 
cations following  the  excessive  loss  of  dentinal  substance 
may  be  viewed  from  several  standpoints.  As  has  been 
intimated,  thermal  shock  through  the  metallic  filling  may 
lead  to  pulp  irritation,  or  the  pressure  of  the  filling  upon 
a  thin  section  of  dentin  may  provoke  it,  or  the  use  of  irri- 
tating chemical  agents,  an  example  of  which  may  be 
found  in  the  i)hosphoric  acid  of  the  cement  placed  over 
a  thin  layer  of  dentin,  may  also  lead  to  painful  manifes- 
tations exi)ressive  of  pulp  irritation.  Thoughtful  atten- 
tion must  l)e  given  to  these  various  possibilities  if  future 
complications  are  to  be  avoided.  If  the  cavity  is  of  such 
depth  that  it  appears  ex])edient  to  replace  a  portion  of 
the  lost  dentin  with  a  layer  of  zinc  phosphate,  prior  to 
placing  the  zinc  ])hosphate,  an  impervious  varnish  should 
be  api)lied  to  the  dentinal  walls.  This  protects  the 
fihrilhc  and  pulp  from  any  irritating  im])ress  that  the  zinc 
j)hospliate  may  exert.  Rul)ber  varnish  or  Cavitine  maj 
l)e  used  for  this  i)uriiose.  Api)lied  in  several  layers,  allow- 
ing each  layer  to  dry  before  ])lacing  the  following  one, 
either  prei)aration  is  fully  capable  of  preventing  either 
thermal  or  chemical  irritation  from  passing  into  the  pulp. 
2.  Cavities  beginning  in  Proximal  Surfaces  of  Bi- 
cuspids and  Molars.— In  considering  the  preparation  of 
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cavities  occurring  upon  the  smooth  surfaces  of  the  teeth, 
it  is  well  to  bear  in  mind  the  pathology  of  caries  so  as  to 
forcibly  bring  out  the  reasons  for  the  emphatic  insist- 
enoe  of  investigators,  headed  by  Dr.  Black,  that  in  the 
pre^paration  of  cavities  the  margins  should  be  extended 
to    immune  areas.    It  has  been  pointed  out  that  in  decays 
bo^inning  in  pits  and  fissures  there  is  no  surface  exten- 
sion of  the  carious  process  because  the  surface  area  is 
k:oi>t  clean  by  the  washings  of  the  saliva  and  the  fric- 
tioiial  effect  of  mastication.    A  section  of  a  tooth  through 
a  osjrious  fissure  or  pit  shows  a  conical  area  with  the  base 
of  the  cone  toward  the  pulp  and  the  apex  toward  the  sur- 
face. In  other  words  the  extension  of  the  decay  has  been 
^i  t  liin  and  not  along  the  surface. 

In  decays  occurring  upon  the  smooth  surfaces  of  teeth 
it   has  been  found  that  the  converse  of  the  above  is  the 
''iil^.   The  extension  is  along  the  surface  until  it  reaches 
sac?*!!  parts  as  are  kept  clean  by  the  excursions  of  food 
dti  itr'mg  mastication.    In  other  words,  the  decay  extends 
^'^^^ig  the  surface  until  it  reaches  the  angles.    Therefore, 
tho  rational  method  of  procedure,  in. the  preparation  of 
^i^^^ooth  surface  cavities,  is  to  extend  the  margins  to  the 
a^^les  of  the  teeth  so  as  to  bring  the  margins  of  the 
fi^^ings  to  immune  areas.     Dr.  Black  ^  records  that  of 
"^^,€00  patients  examined  but   9    showed    spreading   of 
caries  across  the  angles.     Such  evidence  cannot  be  ig- 
nored, and  has  led  to  the  doctrine  of  ''Extension  for 
Prevention. ' ' 

In  i)reparing  cavities  the  relation  of  the  i)roximal 
contact  has  to  be  considered  as  a  factor  in  extending  the 
margins.  Fig.  15  shows  a  cavity  in  the  proximal  sur- 
face of  a  bicuspid.  Fig.  1(5  shows  the  same  cavity  after 
the  weak   enamel  walls   have   been   removed.     Fig.   17 

"*Operativo  Dentistry/'  Vol.  IT. 
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shows  tlio  cavity  iirciiiin'd  for  filling  with  the  occlusal 
.step  formwl  for  the  roteiition  and  resistance  of  the  fill- 
ing.   Fig.  18  shows  the  cavity  filled.    Fig.  19  shows  the 

Fio.  15.  Fm.  10.  Fia,  17.  FW-  18. 

contact  of  the  tootli  with  the  molar,  and  Fig.  20  clearly 
shows  that  in  this  case  the  margins  have  been  sufficiently 
extendeil  for  j)ro})or  cleansing  by  the  passage  of  food 

Fio.  19.  Fio.  20.     (After  Dr.  BUek.) 

during  niaslication.  If  the  i)roximai  contact  of  the  teeth 
had  hwa  wider  it  would  have  necessitated  a  wider  ex- 
tension. 

The  ot*clu.sal  step,  as  shown  in  the  illnstration,  is  a 
necessary  feature  of  the  cavity  pre) la ration,  because  it 
affords  the  filling  greater  resistance  to  stress  and  pro- 
vides for  its  better  retention.    Thi.>^  has  been  previously 

uoiwl. 

Fig.  21  shows  a  wider 

proximal  contact    than    in 

the  iire^'wling  illnstration. 

Here  the  plan  of  prepara- 
FiG.  21.    '\ttcT  Dr.  Bi3<-k.>  tion  uiust  Iw  sompwhat  dif- 

ferent if  the  inteirrity  of  the  filHnsr  is  to  l»e  jwrmanently 
maintained.    In  thi?  case  it  is  necessary  to  secure  soffi- 
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cient  separation  so  that  a  proniivent  contact '  can  be 
formed,  one  that  will  allow  of  a  tliorongh  cleansing  dur- 
ing mastication.  Fig.  22  illustrates  this.  Fig.  23  illus- 
trates the  same  case  with  a  wider  extension.    This  also 


Fia.  22.      (After  Dr.  BUcli.)  Fio.  23,      (After  Dr.  Black.) 

allows  of  a  thorough  cleansing  of  the  margins  during 
mastication. 

The  prohlem  witli  simple  cavities  on  the  proximal 
surface  in  bicuspids  and  molars  is  often  very  trying. 
Shall  the  cavity  be  prepared  so  as  to  bring  the  margins 
to  immune  areasT  Or,  shall  the  cavity  not  be  so  ex- 
tendedT  At  times  it  is  difficult  to  conclude  one  way  or 
the  other.  The  age  of  the  patient,  the  physical  condition, 
and  the  conditions  of  susceptibility  and  immunity  should 
determine  what  is  to  be  done.  Most  operators  can  quite 
readily  conclude  in  what  cases  they  would  care  to  under- 
take the  extension  of  a  simple  cavity  in  the  proximal  sur- 
face of  a  bicuspid  or  molar  so  as  to  bring  the  margins  to 
self-cleansing  areas;  only  when  all  the  conditions  are 
favorable  would  they  affirmatively  conclude — that  is  to 
say,  when  the  tooth  structure  is  not  hypersensitive,  when 
the  operation  would  entail  no  serious  physical  tax  upon 
the  patient,  and  when  the  existing  condition  of  suscepti- 
bility to  decay  would  strongly  argue  for  such  extension. 
Otherwise  most  operators  would  quickly  conclude  not  to 
extend  the  cavity;  they  would  prefer  to  do  temporary 
work  until  such  time  as  the  factors  would  be  more  favor- 
able for  the  extended  opel-ations. 

■Black,  "OperatiTC  DcntiBtry." 
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3.  Cavities  in  the  Proximal  Surfaces  of  Incisors  an.^ 
Cuspids,  not  involving  the  Incisal  Angle.— The  operato 
very  quickly  learns  that  a  good  filling  can  only  be  madi 
if  the  necessary  accessibility  has  l)een  secured,  and  tc 
gain  this  the  teeth  must  be  wedged  apart,  either  by  the 
mechanical  separator  or  the  use  of  various  materiah 
capable  of  sei)a rating  the  teeth.  As  a  rule,  the  use  of  the 
mechanical  separator  will  prove  to  be  too  inflictive  il 
used  to  the  extent  of  securing  a  convenient  separation 
It  is  better  to  allow  several  days  for  the  attainment  ol 
the  separation  and  the  use  of  a  material  which  moves  the 
teeth  ai)art  slowly.  Having  secured  the  sei)aration,  the 
weak  enamel  walls  are  broken  down  and  the  decay  re- 
moved from  the  cavity.  The  convenience  form  is  now 
provided  for.  The  sei)aration  of  the  teeth  does  not  pro- 
vide this.  The  cavity  margins  must  be  extended  lingually 
so  as  to  afford  direct  ai)proach  to  the  cavity.  Labially 
the  margin  is  extended  to  a  self-cleansing  area.  The 
gingival  margin  is  carried  beneath  the  gum  tissue,  and 
the  incisal  margin  should  be  extended  far  enough  incis- 
ally,  so  that  when  the  filling  is  completed  the  margin  of 
the  filling  in  the  incisal  region  can  be  kept  cleansed. 

If  we  study  the  cause  of  the  frequent  failure  of  these 
fillings  we  find  that  the  margins  were  either  not  properly 
l)repared,  or  not  sufficiently  extended.  The  recurrence 
of  decay  is  most  fieciuently  seen  at  the  linguo-gingival 
and  labio-gingival  angles  and  near  the  incisal  angle,  due 
to  the  failure  to  i)]ace  these  portions  of  the  fillings  at 
self-cleansing  areas.  It  is  in  view  of  the  many  failures  oc- 
curring ui)on  the  i)roxiinal  surfaces  of  incisors  and  cus- 
pids and  the  determination  of  their  etiology  that  the  ex- 
tension for  prcnnition  doctrine  insists  upon  a  sufficiently 
broad  gingival  margin,  and  a  sufficient  incisal  extension, 
that  the  vulnerable  ])arts  of  the  filling  may  reach  such 
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portions  of  the  tooth  as  are  cleansed  by  the  excursions  of 
food,  the  friction  of  the  brush,  the  washings  of  the  saliva. 
The  gingival  margin  is  protected  by    the    gum    tissue. 
The  proper  retentive  form  in  these  cavities  is  sufficient 
for  the  resistance  form,  and  is  secured  by  forming  a 
broad  flat  gingival  seat  cut  at  right  angles,  or  nearly  so, 
to  the  labial  and  lingual  walls  and  forming  a  slight  under- 
cut in  the  incisal  region.    Care  must  be  taken  not  to  re- 
move all  of  the  dentin  in  the  incisal  region,  as  the  unsup- 
ported enamel  is  likely  to  break  away  in  packing  the  gold, 
or  from  the  stress  of  mastication.    It  is  for  this  reason 
that  many  operators  prefer  not  to  use  a  bur  for  the  for- 
mation of  the  incisal  undercut.    The  enamel  margins  are 
next  carefully  beveled  and  polished,  the  final  touches 
given  the  cavity  and  the  filling  inserted. 

Small  cavities  occurring  upon  the  proximal  surfaces 
of  incisors  and  cuspids  should  receive  the  same  sympa- 
thetic consideration  accorded  those  found  on  the  bicus- 
pids and  molars.  If  the  cavity  can  be  enlarged  so  as  to 
place  the  margins  where  they  ought  to  be  placed  for 
permanent  results,  without  imposing  a  too  serious  strain 
^pon  the  physical  condition  of  the  patient,  that  naturally 
^ould  be  the  first  choice.  If,  however,  the  conditions  do 
not  allow  of  proper  prei)aration,  then  it  is  far  better  to 

• 

insert  a  gutta  percha  or  zinc  phosphate  filling,  acquaint- 

• 

in^tlio  patient  with  the  temporary  character  of  the  oper- 
ation and  suggesting  a  i)ormanont  one  in  its  place  at  the 
nrst  favorable  opportimity. 

4.  Proximal  Cavities  in  the  Incisors  and  Cuspids  in- 
volving the  Incisal  Angle.— When  decay  upon  the  proxi- 
i^al  surface  of  the  anterior  teeth  has  extended  so  as  to 
^^aken  the  incisal  angle  its  removal  becomes  imperative, 
and  the  plan  of  procedure  for  the  i)rei)aration  and  filling 
of  the  cavity  is  dependent  in  a  measure  upon  several 


60  TREATMENT  OP  DENTAL  CARIES 

factors.  The  thickness  or  thinness  of  the  incisal  surface^ 
the  force  of  the  occlusion,  the  articiUation,  the  age  of  th^^ 
patient,  may  determine  the  character  of  the  operation-- 
In  dealing  with  this  class  of  cavities  we  shall  leav 
out  of  consideration  those  cases  in  which  pulp  removal  is 
necessary  and  in  which  the  anchorage  is  made  in  the 
pulp  chamber.  The  removal  of  the  pulp  for  the  purpose 
of  securing  the  necessary  anchorage  for  the  filling  is 
surely  followed  by  the  loss  of  translucency  of  the 
tooth,  which  in  many  cases  would  make  this  a  matter  of 
serious  objection,  so  that  almost  any  other  alternative, 
excepting  the  loss  of  the  tooth,  would  be  more  acceptable. 
The  removal  of  the  pulp  for  the  purpose  of  securing  ade- 
quate anchorage  for  the  filling,  however,  is  so  seldom 
necessary  that  it  does  not  deserve  more  than  passing  no- 
tice. Each  operator  soon  learns  in  what  cases  he  would 
prefer  this  to  the  placing  of  a  porcelain  crown  upon  the 
root,  and  almost  all  would  prefer  to  exhaust  all  other 
methods  of  securing  this  class  of  filling  operation  before 
devitalizing. 

In  young  patients  with  thin  teeth,  very  little  wear 
upon  the  incisal  edge,  and  a  weak  occlusion,  the  prepara- 
tion is  upon  the  plan  given  for  those  cases  where  the 
incisal  angle  is  not  involved.  The  seat  of  the  filling  is 
made  as  before,  but  somewhat  broader  and  longer,  to 
better  withstand  any  additional  strain.  Special  precau- 
tion must  be  taken  not  to  remove  all  dentin  in  prepar- 
ing the  incisal  undercut,  and  to  make  this  sufficiently 
deep,  that  it  will  allow  of  the  use  of  a  great  enough  bulk 
of  gold  to  withstand  the  forces  acting  upon  it.  Slight 
undercuts  may  be  made  in  the  labial  and  lingual  walls. 
The  margins  are  suitably  beveled,  and  after  the  last 
touches  are  given  the  cavity  the  filling  may  be  inserted. 
The  operator  should  always  aim  to  restore  the  full  form 


MECHANICAL  TREATMENT  61 

of  the  tooth.  This  is  imperatively  necessary.  Fig. 
24  illustrates  this  class  of  cavity  preparation.  It  will 
be  noted  that  the  incisal  retention  is  not  far  removed 
from  the  incisal  edge;  nevertheless  it  is  usually  suflS- 
cient,  owing  to  the  character  of  the  articulation  and 
occlusion. 

A  second  mode  of  pi  :paration  may  be  practiced  in 
thin  teeth  of  young  patients.  This  resembles  the  pre- 
vious plan  of  preparation  in  all  ex- 
cepting  in  the  incisal  retention.  In 
this  method  a  dovetail  is  cut  into  the 
lingual  surface  in  place  of  cutting  be- 
tween the  labial  and  lingual  walls,  as 
is  done  in  the  first  method.  The  dovetail  may  be  extended 
to  include  the  pit  located  upon  the  lingual  surface,  and, 
as  this  is  usually  involved  in  the  carious  process,  its  in- 
clusion at  this  time  eliminates  a  subsequent  operation  in 
this  region.  Fig.  25  illustrates  this  method  of  cavity 
preparation. 

A  third  mode  of  preparation  applies  to  those  cases 
where  both  the  lingual  wall  and  incisal  edge  are  badly 
decayed.  In  these  cases  a  step  is  cut  in  the  incisal  sur- 
face, suflSciently  deep  to  withstand  the  forces  acting  upoa 
it.  A  frequent  cause  of  failure  of  these  fillings  is  found 
in  the  deficient  depth  given  the  step,  resulting  in  a  thin 
layer  of  gold,  which  is  quickly  beaten  out  of  shape.  In 
preparing  the  step  the  nearness  of  the  pulp  must  also  be 
taken  into  account;  however,  in  all  cases  sufficient  depth 
must  be  provided  that  will  enable  the  filling  to  with- 
stand the  force  of  mastication.  Dr.  Black  advises  the 
removal  of  the  pulp  in  those  cases  where  its  close  prox- 
imity interferes  with  the  proi)er  form  being  given  the 
incisal  retention.  Fig.  26  illustrates  this  i)lan  of  cavity 
formation.    In  cases  where  the  teeth  meet  edge  to  edge. 
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and  the  dentin  is  exposed,  the  proximal  cavity  is  pi"®' 
pared  in  such  manner  as  wili  include  the  incisal  restor"^' 
tion.  In  these  eases  the  step  is  carried  along  the  entL*^^ 
length  of  the  incisal  edge;  the  labial  and  lingual  wal^^ 
~I1  ^'"^  beveled  toward  the  pnJ^' 

9     -J  jl  pal  wall  of  the  steji,  so  tha  ■■ 

L  »        kssll  *^'^^   entire    surface    is   pro—" 

fl        >  ■      ^S  tected,  including  the  incisal 

^1  I      P^     n      j      enamel,  which  otherwise  will 

^^^^^J      ^^^^M^       chip  away  from  the  forces 
^'°-  ^'  acting  upon  it. 

5.  Cavities  in  the  Gingival  Third  of  Iiabial,  Buccal 
and  Lingual  Surfaces.— These  cavities  occur  at  a  point 
near  the  gum  margin  and  become  more  difficult  to  man- 
age as  we  progress  posteriorly,  although  not  any  of 
the  decays  should  present  very  serious  obstacles  to  suc- 
cessful preparation  and  filling,  with  the  possible  excep- 
tion of  those  occurring  in  the  third  molar.  In  the  past, 
fillings  in  these  cavities  failed  because  the  pathology  of 
caries  was  not  made  out  then  as  well  as  it  is  to-day.  It 
was  not  known  that  if  the  margins  of  these  cavities 
were  properly  extended  decay  would  not  recur.  Fig. 
27  shows  decay  at  three  separate  places  in  the  gingival 


Fio.  29.  (After  Ur.  Blnrk.) 


third  of  a  molar.  Fig.  2S  shows  the  manner  of  cavity 
preparation,  and  Fig.  '29  whows  the  completed  filling. 
The  first  illustratiau  eloarly  shows  the  whitened  area 
surrounding  the  three  cavities.     Unless  this  is  looked 
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for  ly  placing  the  tooth  under  the  rubber  dam  and  dry- 
ing"   the   surface,   it  is   likely  to  be   overlooked  in  the 
preparation  of  the  cavity,  making  the  margin  of  the 
cavity  directly  in  this  weakened  zone  and  inviting  early 
failure.    If,  however,  the  margins  are  extended  toward 
the  angles  of  the  tooth,  as  shown  in  the  illustration,  we 
place  them  at  immune  parts.     If,  to  this,  is  added  the 
precaution  afforded  by  proi)er  brushing,  so  as  to  keep 
the  margins  properly  cleansed,  even  in  cases  of  suscep- 
tibility to  caries,  permanent  operations  can  be  made. 
Another  fact  to  be  kept  in  mind  when  preparing  cavi- 
ties for  filling  is  that  decay  does  not  occur  along  the 
niargin  of  a  filling  if  it  is  covered  by  healthy  gum  tis- 
sue.   Therefore,  in  the  preparation  of  these  cavities,  the 
fi^ixi  should  be  pressed  away,  so  that  the  gingival  margin 
^^n    be  placed  beneath  the  border  of  the  gum.     These 
^<i\rities  do  not  require  deep  cutting  for  retention;  a 
^''S^lit  undercut  in   the  gingival   and   occlusal   walls  is 
^"'^cient,  even  in  shallow  cavities. 


CHAPTER   VI 

THE   TREATMENT   OF   THE   DECIDUOUS   TEETH 

A  limited  experience  is  sufficient,  as  a  rule,  to  im- 
press upon  the  dentist  the  importance  of  conserving  the 
deciduous  teeth  until  their  i)ermanent  successors  are  in 
position  in  the  arch.  The  direful  results  that  usually 
follow  the  early  loss  of  the  deciduous  teeth  are  sure  to 
impress  themselves  upon  the  notice  of  the  beginner  in 
the  practice  of  dentistry.  In  view  of  this,  the  care  of 
the  deciduous  teeth  is  a  matter  of  serious  study  with 
the  conscientious  practitioner,  for  it  appears  to  him  as 
a  phase  of  practice  not  exceeded  in  importance  by  any 
other.  Unfortunately  the  control  of  the  condition  does 
not  rest  entirely  with  the  dentist,  otherwise  many  of 
the  noted  injurious  consequences  would  be  averted.  The 
young  patient  usually  presents  a  stubborn  unwillingness 
and  antagonism  to  our  efforts  which,  in  nearly  all  cases, 
frustrate  the  plan  for  permanent  operations,  and  fre- 
quently, unless  we  have  at  our  command  almost  infinite 
patience,  judgment,  and  gentleness,  defy  all  attempts 
at  operative  procedure.  Most  children  appear  to  labor 
under  the  influence  of  an  unusual  sense  of  fear  of  the 
dentist  and  dental  instruments,  due,  in  a  large  degree, 
to  imprudent  conversations  of  the  members  of  the  fam- 
ily concerning  the  great  ])ain  of  recent  dental  opera- 
tions. Such  narrations  before  children  will  surely  de- 
velop in  them  a  fearsomeness,  at  times  uncontrollable, 
and  at  all  times  admitting  only  of  imperfect  operations. 
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It  is  quite  evident,  then,  that  our  first  efforts  should  be 
directed  in  a  manner  positively  preclusive  to  any  inflic- 
tion. This  cannot  be  too  emphatically  stated,  nor  can 
it  develop  an  undue  amount  of  caution.  It  is  far  better 
to  make  but  an  examination,  or  else  introduce  into  a 
cavity  a  pledget  of  cotton  carrying  a  drop  of  the  oil  of 
cinnamon,  the  taste  of  which  is  agreeable  to  most  chil- 
dren, than  incur  the  risk  of  preparing  and  filling  the 
simplest  cavity,  unless  absolutely  certain  that  this  can 
he  done  without  pain. 

Furthermore,  it  is  quite  evident  that  at  times  it  is 
better  to  proceed  under  faulty  methods,  which  would  not 
he  admissible  in  the  case  of  older  patients,  rather  than 
proceed  more  perfectly,  if  in  so  doing  the  procedure 
becomes  inflictive.    In  this  way  alone  the  child's  confi- 
dence can  be  won.    In  fact,  it  is  quite  probable  that 
under  skillful  guidance  the  most  fearsome  children  may 
be  made,  in  time,  to  look  upon  their  visits  to  the  dentist 
with   a   degree  of  pleasurable   anticipation.      Coercive 
measures  should  never  be  employed  by  the  dentist;  so, 
too,  would  it  be  manifestly  imprudent  to  be  a  party  to 
deception.    In  the  case  of  obstreperous  children  parents 
suggest  one  or  the  other  as  means  of  overcoming  the 
stubborn  resistance  offered  by  the  child.    To  either  prop- 
osition the  dentist  must  maintain  an  inflexible  opposi- 
tion.   In  other  words,  we  must  make  the  child  conscious 
of  a  sympathetic  and  affectionate  regard  if  we  hope  to 
develop  its  assurance  and  confidence,  and  without  these 
we  are  powerless  to  do  any  good. 

There  appears  to  be  a  general  concurrence  of  the 
views  of  writers  that,  as  the  deciduous  teeth  are  re- 
tained in  the  arch  but  a  few  years,  and,  furthermore, 
as  the  conditions  under  which  our  therapeutic  aid  is 
rendered  are  not  conducive  to  best  results,  the  plastic 
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filling  materials  are  best  suited  for  filling  cavities  i 
deciduous  teeth.     Experience  apparently  sustains  thi* 
position. 

For  proximal  cavities  in  the  incisors  and  cuspids 
either  gutta  percha  or  zinc  phosphate  may  be  used.  If 
the  form  of  the  cavity  is  not  favorable  for  the  retention 
of  gutta  percha,  and  where  it  is  not  advisable  to  insist 
upon  giving  the  cavity  a  better  retentive  form,  zinc  phos- 
phate is  the  material  par  excellence.  When  using  it 
the  information  should  be  conveyed  that  its  service  in 
most  instances  is  not  beyond  one  year,  and  that  most 
probably  several  renewals  will  have  to  be  made.  Nev- 
ertheless, by  its  use  the  tooth  can  be  preserved  until  its 
successor  is  in  place,  and  this  is  preferable  to  the  com- 
plete failure  which  surely  follows  any  attempt  to  suit- 
ably prepare  a  cavity  for  the  retention  of  a  more  per- 
manent material,  if  in  so  doing  we  inflict  pain.  In  many 
cases,  upon  removal  of  the  decay,  we  find  the  cavity 
form  favorable  for  the  retention  of  gutta  percha.  In 
these  instances  our  choice  should  rest  upon  the  use  of 
this  material  in  preference  to  zinc  phosphate.  ^  In  prox- 
imal cavities  not  exposed  to  the  forces  of  mastication 
permanent  results  may  be  se<*ured  in  the  use  of  gutta 
percha  that  are  most  gratifying.  Some  dentists  prefer 
the  use  of  the  ])ink  base  })]ate  gutta  percha;  this,  also,  is 
an  excellent  filling  material,  but  does  not  possess  a 
single  advantage  over  a  good  grade  of  white  gutta 
percha,  and  its  color,  especially  for  the  anterior  teeth, 
is  not  nearly  so  good. 

Cavities  in  molar  teeth  may  be  filled  with  amalgam, 
zinc  phosphate,  gutta  percha,  coi)per  i)hospliate,  and,  as 
some  writers  claim,  tin  foil.  Amalgam  is  likely  to  give 
best  service,  providing  that  the  cavity  can  be  properly 
prepared;  otherwise  it  will  miserably  fail.     The  oxy- 
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phosphate  of  copper  holds  out  the  promise  of  proving 
to  be  an  excellent  filling  material  for  the  deciduous  teeth ; 
its  color  limits  its  use  to  the  molar  teeth,  and  for  per- 
manency it  seemingly  outranks  zinc  phosphate.  Where 
we  have  two  proximal  cavities  in  the  molars  that  open 
into  each  other,  it  is  good  practice  to  fill  them  with  one 
filling  made  of  gutta  percha,  with  a  metal  guard  at  the 
gingival  border  to  prevent  the  filling  from  being  forced 
into   the  interproximal    space.* 

i^ig.  30  illustrates  this.  /""""^^-^O   <"'^"^'^'^ 

Dr.  Bonwill    claimed    that  L--^"  v        )  1 

gutta  percha,  used  in  this  man-       *^"X-^''  Npec. / 

'■  \ T\^c    r 

"^r,   exerted  lateral    pressure  \    A    i    \    r\    I 

through  the  force  of  mastica-  Fio.  30.— a,  b,  Cavity  margin; 
tion      favorable     to     the     devel-  c>  metal  guard  for  gutta-percha 

opinent  of  the  arch.    The  other 

filling   materials    cannot    be    utilized    in    this    manner 
of    bridging    two    cavities.    Their    rigidity    after    set- 
ting, and  the  movement  of  the  teeth  under  the  force 
*>f  mastication,  would  soon  result  in  the  separation  of 
the  filling  from  one  or  the  other  tooth  wall,  and  the  early 
reappearance  of  decay.     Fissure  cavities  are  most  per- 
nianently  filled  with  amalgam.    If,  for  reasons  noted,  it 
IS  impractical   to  properly  prepare  these  cavities   for 
amaljLram,  zinc  or  copper  i)hosphate  may  be  used,  and 
Perhaps  at  a  later  period  a  more  i)ermanent  material 
^ay  be  utilized.    Frequently  hypersensitive  tooth  struc- 
tiirc  disapi)ears  under  these  fillings,  and  what  at  first 
^^'«s  an  impossible  operation,  owing  to  the  hypersensitive 
state  of  the  dentin,  later   on,   after   dissolution    of   the 
coiiient  filling,  is  easily  accomplished.    Temporizing,  un- 
(I(*r  these  <'(mditious,  may  at  times  be  good  practice  and 
l«*ad  to  permanent  results,  wiiich  could  not  in  any  other 
manner  be  secured. 
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Dr.  Stebbins  ^  calls  attention  to  the  use  of  silver 
nitrate  in  the  treatment  of  deciduous  teeth ;  shallow  cav- 
ities that  do  not  admit  of  the  placing  of  any  filling,  and 
that  are  too  sensitive  for  further  preparation,  may  be 
treated  in  this  way.  It  is  claimed  that  the  action  of 
the  silver  salt  upon  the  dentin  results  in  the  formation 
of  silver  albuminate,  which  temporarily  protects  the 
tissue  from  caries.  In  deep-seated  cavities  of  deciduous 
molars,  rather  than  expose  the  pulp  through  the  re- 
moval of  all  affected  dentin,  a  piece  of  blotting  paper 
saturated  with  a  strong  solution  of  silver  nitrate  may  be 
placed  at  the  bottom  of  the  cavity,  and  over  this  is  placed 
the  filling.  The  experiences  of  many  testify  to  the 
value  of  this  method  of  treating  deep-seated  caries  in 
deciduous  teeth,  in  preference  to  that  of  removing  the 
pulp. 

Pulp  conservation  of  the  deciduous  teeth  does  not 
appear  to  be  a  successful  mode  of  practice  with  most 
practitioners.  On  the  other  side,  it  may  be  said  that 
pulp  removal  is  also  attended  with  unfortunate  conse- 
quences. It  has  been  previously  noted  that  pulp  re- 
moval of  the  deciduous  teeth  is  usually  followed  by  an 
interference  with  the  function  of  the  resorbent  organ. 
The  cause  of  this  has  also  been  previously  noted  (see 
Dentition).  Therefore,  it  appears  to  be,  mainly  for 
these  reasons,  the  rule  with  many,  in  treating  deep-seat- 
ed caries,  not  to  devitalize  the  pulp,  thus  avoiding  its 
removal,  also  the  risk  attending  the  interference  with 
root  resorption;  instead,  the  ease  is  treated  with  silver 
nitrate,  as  indicated  above,  and  over  this  the  filling  is 
placed.  This  method  only  appertains  to  the  treatment  of 
deciduous  tooth.  Under  no  circumstances  is  this  plan  to 
be  followed  in  the  treatment  of  ])ermanent  teeth.    Here 
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ever}'  particle  of  decay  must  be  removed,  even  though  in 
so  doing  the  pulp  is  exposed. 

If  pulp  capping  has  been  decided  upon  in  treating 
deciduous  teeth,  a  paste  made  of  zinc  oxid  and  a  drop 
of  one  of  the  essential  oils  is  placed  within  a  concave 
metallic  disk,  and  very  gently  laid  over  the  exposure. 
The  avoidance  of  pressure  is  the  great  desideratum  in 
the  conservation  of  exposed  pulps.  With  the  capper  in 
position,  the  parietes  of  the  cavity  are  varnished  with 
cavitin,  or  rubber  varnish,  and  zinc  phosphate  or  cop- 
l>^r  phosphate  is  flowed  into  the  cavity  and  allowed  to 
harden. 

In  many  instances  in  which  the  pulp  becomes  ex- 
posed through  the  carious  process,  it  is  best  to  remove 
it.  This  can  be  done  under  cocain  and  pressure,  or  sub- 
stituting an  anodyne,  such  as  camphophenique,  or  one  of 
the  essential  oils,  for  the  cocain,  and  this  plus  pressure 
are  the  means  usually  employed  to  effect  pulp  removal. 
It  is  well  to  avoid  the  use  of  arsenic  in  deciduous  teeth, 
owing  to  the  enlarged  apical  end,  and  the  probability  of 
the  arsenic  being  carried  through,  if  allowed  to  remain 
in  contact  with  the  pulp.     The  most  extensive  case  of 
coagulation  necrosis  seen  by  the  writers  was  due  to  an 
ai>plication  of  arsenic  to  the  pulp  of  the  first  permanent 
molar,  and  its  subsequent  escape  through  the  apex,  ow- 
in^  to  incomi)lete  root  formation. 

With  the  removal  of  the  pulp,  the  canals  may  be  filled 
with  a  cone  of  temi)orary  stoi)ping,  or  gutta  percha, 
previous  to  which  the  canals  are  wiped  with  chloro- 
I>ereha  and  eucalyptol.  Care  should  be  exercised  not  to 
employ  too  much  force  in  inserting  the  root  filling; 
othem^ise  an  apical  irritation  may  be  set  up  which  might 
lead  to  the  early  loss  of  the  tooth.  The  combination 
previously  suggested  for  the  capping  of  exposed  j)ulp 
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will  also  be  found  to  give  excellent  results,  viz.,  zine 
oxid  made  into  an  inspissated  paste  with  eampho- 
phenique,  or  one  of  the  essential  oils.  When  the  canals 
are  filled  with  this  combination  a  layer  of  temporary 
stopping  is  placed  over  the  entrance,  followed  by  the 
filling.  Aseptic  precautions  must  be  rigorously  enforced 
during  the  operation;  therefore,  the  dam  should  be  in 
position.  Unless  thorough  aseptic  precautions  are  taken 
failure  will  surely  ensue. 

The  treatment  of  the  first  permanent  molar  may  be 
conveniently  considered  under  the  present  chapter.  This 
tooth  usually  appears  in  the  arch  at  about  the  time  the 
child  first  seeks  dental  aid,  and,  as  it  is  early  attacked 
by  caries,  unless  carefully  guarded,  its  early  loss  may 
be  followed  by  irreparable  injury.  Many  instances  of 
permanently  inipaired  occlusion  and  alteration  of  facial 
lines  can  be  directly  traced  to  the  early  neglect  of  the 
first  permanent  molar.  This  tooth  usually  appears  in 
the  arch  at  about  the  sixth  year,  and  its  great  impor- 
tance must  be  duly  impressed  upon  the  parents,  so  that 
it  might  not  be  so  seriously  impaired  through  neglect  as 
to  lead  to  its  early  loss.  Caries  usually  attacks  this 
tooth  quite  early  in  life,  and  for  reasons  similar  to  those 
noted  in  relation  to  the  preparation  and  filling  of  cavities 
in  deciduous  teeth,  we  may  be  unable  to  permanently  fill 
the  first  permanent  molar  until  the  child  is  several  years 
older.  Until  then  the  sulci  may  be  filled  with  zinc  phos- 
phate, or,  what  appears  to  be  still  better,  copper  phos- 
phate. These  fillings  should  be  examined  at  stated  in- 
tervals, and  renewed  when  necessary,  that  the  tooth 
might  be  conserved,  and,  under  more  favorable  condi- 
tions, permanently  filled.  This  method  of  treating  the 
first  permanent  molar  is  adopted  in  preference  to  the 
attempt  to  prepare  the  tooth  for  a  permanent  filling  at 
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a  time  when  all  the  conditions  are  antagonistic  to  the 
success  of  the  endeavor,  and  when  insistence  upon  utiliz- 
ing a  more  permanent  filling  is  likely  to  lead  to  failure 
and  early  loss  of  the  tooth. 


CHAPTER  Vn 
inlays:    indications    for    their    use,    and   the    cavity 

FORM 

Recent  developments  in  inlay  work  have  been  fol- 
lowed by  a  wave  of  enthusiasm  almost  unequaled  in 
dentistry.  The  history  of  our  profession  is  replete  with 
instances  showing  that,  whenever  a  too  enthusiastic  re- 
ception was  accorded  a  new  mode  of  practice,  within  a 
short  time  there  usually  followed  a  backward  swing 
which  carried  the  profession  almost  as  far  backward 
from  its  normal  poise  as  it  was  carried  forward  by  its 
enthusiasm.  To  what  extent  the  present  enthusiasm 
accorded  the  cast  inlay  will  be  modified  by  subsequent 
experiences  remains  to  be  seen;  instances  are  not  lack- 
ing which  indicate  that,  in  some  quarters  at  least,  disap- 
pointment has  taken  the  place  of  enthusiasm,  while  in 
others,  especially  those  characterized  by  conservatism, 
the  practice  appears  to  find  as  much,  if  not  greater, 
favor  as  when  first  introduced.  It  is  not  unlikely  that 
this  difference  of  attitude  may  be  due  to  differences  in 
the  mastery  of  the  details  underlying  the  practice,  for 
it  can  most  emphatically  be  stated  that  no  method  of 
operative  procedure  requires  a  greater  mastery  of  the 
related  details  than  that  of  inlay  work,  if  permanent  re- 
sults are  desired. 

Inlays  are  of  two  classes,  porcelain  and  gold.  The 
gold  inlay  may  be  subdivided  into  the  matrix  filling 
and  the  cast  filling. 
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The  porcelain  inlay  has  been  before  the  profession 
for  many  years.  About  ten  years  ago  the  practice  re- 
ceived renewed  imj^etus  by  the  work  of  Dr.  Jenkins, 
which  popularized  low  fusing  body,  admitting  of  the  use 
of  gold  for  the  matrix.  Since  then  almost  endless  dis- 
cussions have  appeared  as  to  the  relative  merits  of  the 
high  and  low  fusing  bodies,  with  the  arguinent  apparent- 
ly in  favor,  at  least  with  the  American  dentists,  of  the 
high  fusing  body.  Inlays  prepared  from  either  kind  of 
body  have  answered  all  reasonable  tests,  and  it  may 
further  be  stated  that,  in  cases  demanding  esthetic  con- 
siderations, the  porcelain  inlay  is  without  an  equal.  In 
the  face  of  its  well  known  attribute  of  brittleness,  the 
solubility  in  the  fluids  of  the  mouth  of  the  material  with 
which  the  inlay  is  held  in  place,  and  the  defectiveness 
which  may  be  summed  up  in  the  ** color  problem,''  the 
porcelain  inlay  will  remain  in  high  repute  with  many 
dentists,  as  well  as  patients,  where  esthetic  considera- 
tions are  of  paramount  importance.  Many  failures  re- 
sulting where  porcelain  has  been  used  have  been  due  to 
the  disregard  of  two  important  points :  firstly,  that  it  is 
impossible  to  secure  as  effective  an  anchorage  with  an 
inlay,  whether  gold  or  porcelain,  as  with  a  properly  in- 
troduced metallic  filling,  and,  secondly,  the  quality  of 
brittleness  of  porcelain,  which  results  in  fracture  along 
the  margin,  inviting  lodgment  of  food  debris  and  bac- 
teria, and  leading  to  failure.  These  conditions  cannot 
be  overlooked  if  permanent  results  are  sought;  to  this 
must  be  added  the  necessity  for  correct  cavity  prepara- 
tion, as  otherwise  failure  will  ensue,  even  though  the 
other  conditions  have  been  held  in  view. 

The  fundamental  principles  of  cavity  formation  for 
an  inlay  are  the  same. as  those  for  gold  fillings.  The 
outline  form  is  the  same,  excepting  where  this  is  en- 
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larged  to  secure  greater  bulk  for  strength  when  porce- 
lain is  used.  The  same  i)rincii)les  apply  as  to  the  resis- 
tance form,  the  removal  of  the  decay,  and  the  final 
touches.  The  retention  form  is  entirely  different.  The 
cavity  must  be  planned  so  that  the  matrix  can  be  re- 
moved without  the  slightest  distortion.  The  preparation 
of  the  margin  is  also  diflferent  when  porcelain  is  used. 
Here  the  margin  should  be  cut  straight,  that  is,  at  right 
angles  to  the  surface,  that  the  inlay  may  meet  it  with 
the  same  kind  of  an  angle.  This  gives  the  strongest 
kind  of  an  edge  to  a  porcelain  inlay. 

Cavities  Beginning  in  Pits  and  Fissures.— In  these 
cavities  the  rule  is  to  exclude  porcelain  for  obvious  rea- 
sons. They  are  not  prominently  exi)Osed  to  view,  there- 
fore the  esthetic  quality  of  porcelain  is  not  imperatively 
demanded.  Furthermore,  its  brittleness  contraindicates 
its  use  in  these  locations,  the  majority  of  which  are  ex- 
posed to  the  stress  of  mastication;  and,  as  these  cavities 
may  be  filled  very  effectively  with  either  gold  or  amal- 
gam, the  rational  procedure  is  to  use  either  of  these  ma- 
terials, and  not  incur  the  risk  of  almost  certain  failure 
that  attends  the  use  of  juMvelain.  In  large  occlusal  cavi- 
ties in  molars,  those  in  which  the  introduction  of  a  foil 
filling  is  hazardous,  because  of  an  impaired  i^ericemen- 
tum,  or  because  the  operation  is  beyond  the  patient's 
physical  enduran(*e.  Dr.  Blac^k '  recommends  the  gold 
inlav. 

Cavities  in  the  Proximal  Surfaces  of  Bicuspids  and 
Molars.— In  those  cavities  porcelain  has  not  given  a  good 
account  of  itself,  and  unless  esthetic  reasons  demand  its 
use,  irrespective  of  its  durability,  the  gold  inlay  is  likely 
to  give  better  results.  If  i>orcelain  is  used,  the  cavity 
must  be  i)rei>nre(l  in  a  way  that  will  allow  of  sufficient 
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bulk  to  the  filling.  In  many  cases  this  leads  to  a  too 
close  approximation  to  the  pulp,  resulting  in  its  patho- 
logical involvement.  The  use  of  porcelain  in  this  class 
of  cavities  calls  for  the  closest  attention  to  every  detail 
of  correct  cavity  preparation,  also  for  wide  separation, 
and,  when  these  demands  are  fully  met,  even  then  assur- 
ances of  good  results  are  not  securely  founded.  The 
cavity  for  the  gold  inlay  may  require  just  as  careful 
planning  in  its  final  preparation,  the  wide  separation 
may  be  just  as  necessary,  but,  when  these  demands  have 
been  met,  these  fillings  are  much  more  likely  to  give 
permanent  results.  Proximal  cavities  in  bicuspids  and 
molars  are  prepared  similarly  for  the  porcelain  or  gold 
inlay,  excepting  that  the  margin  is  not  beveled,  as  pre- 
viously indicated,  when  porcelain  is  used,  and  the  oc- 
clusal step  is  cut  deeper  to  gain  bulk  of  porcelain  for 
strength.  The  gingival  seat  is  enlarged  to  the  fullest 
extent,  and  the  occlusal  step  slightly  dovetailed,  so  that 
when  the  inlay  is  placed  in  position  it  will  be  held  against 
lateral  displacement.  In  bicuspids  from  which  the  pulp 
has  been  removed  no  diflSculty  is  experienced  in  securing 
retention  or  bulk,  and,  where  the  case  calls  for  a  mesio- 
occluso-distal  restoration,  the  buccal  cusp  may  be  cut 
away  and  replaced  with  porcelain.  This  enables  the 
operator  to  make  a  stronger  filling,  and  one  securely 
anchored. 

Cavities  in  Proximal  Surfaces  of  Incisors  and  Cus- 
pids which  do  not  Require  the  Incisal  Restoration.— Suf- 
ficient space  must  be  provided  in  these  cavities  so  that 
the  inlay  can  -be  placed  in  position  when  completed.  This 
necessitates  extending  the  labial  or  lingual  margin  to 
the  axial  wall.  If  either  the  labial  or  lingual  wall  has 
been  weakened  through  decay,  the  choice  will  fall  to  the 
wall  so  weakened,  and  this  is  cut  away  to  a  line  that  will 
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admit  of  the  insertion  of  the  completed  inlay.  The  re- 
moval of  the  labial  wall  may  also  be  made  necessary 
through  loss  of  its  supporting  dentin.  If  this  is  not 
done  the  cement  used  in  setting  the  inlay  will  almost  in- 
variably destroy  its  esthetic  effect.  It  is  a  good  rule  to 
exclude  the  gold  inlay  from  the  incisors  and  cuspids. 
Occasional  exceptions  to  this  rule  may  be  noted,  as,  for 
example,  a  case  which  came  under  the  writers^  recent 
observation.  In  this  instance  almost  the  distal  half  of 
the  superior  cuspid  had  been  lost  through  caries  and 
subsequent  fracture,  and  the  forces  of  mastication  were 
too  great  to  be  successfully  resisted  by  a  porcelain  inlay, 
as  fracture  of  the  tooth  attested.  The  restoration  was 
too  large  for  a  foil  operation,  and  was  later  successfully 
made  with  a  gold  inlay.  In  the  preparation  of  these 
cavities  the  incisal  and  gingival  walls  are  cut  flat  and 
quite  parallel  with  each  other,  just  flaring  out  in  the 
proximal  direction  suflSciently  to  allow  of  the  removal 
of  the  matrix.  The  lingual  opening  should  not  be  as 
wide  as  the  labial,  so  that  the  inlay,  when  finally  set 
through  the  labial  opening,  will  just  reach  its  proper 
place. 

Cavities  in  the  Proximal  Surfaces  of  Incisors  and 
Cuspids  which  Require  the  Incisal  Restoration.— These 
cases  at  all  times  severely  tax  the  judgment  and  skill 
of  the  operator.  In  ])roi)ortion  as  the  restoration  is 
prominent,  so  does  the  necessity  for  esthetic  effect  ex- 
ist, and  this  is  l)est  secured  through  the  use  of  porcelain. 
If  porcelain  is  used,  too  much  time  cannot  be  consumed 
in  the  preparation  of  the  cavity,  in  order  to  secure  suflB- 
cient  bulk  for  the  inlay  and  the  i)roi)er  anchorage  for 
its  permanent  retention.  Many  of  these  restorations 
have  given  most  excellent  results;  on  the  other  hand, 
many  failures  have  been  recorded,  a  large  proportion  of 
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which  resulted  from  failure  to  properly  appreciate  all 
the  details  necessary  for  a  permanent  operation.  Again, 
failure  has  persistently  followed  some  cases,  planned 
with  the  greatest  care,  due  to  the  inability  of  the  inlay 
to  withstand  the  forces  acting  upon  it.  Of  these  some 
may  be  satisfactorily  restored  with  the  gold  inlay;  others 
will  require  a  foil  filling.  In  all  cases  it  is  well  to  ac- 
quaint the  patient  with  the  diflSculties  and  uncertainty 
of  the  restoration;  in  this  way  subsequent  unpleasant- 
ness may  be  avoided.  Many  patients  will  prefer  the 
use  of  porcelain  to  that  of  gold  in  the  face  of  all  un- 
favorable prognostications. 

In  preparing  the  cavity  its  form  will  depend  upon 
the  conclusions  reached  after  a  careful  study  of  the 
forms  of  the  teeth,  the  character  of  the  forces  acting 
upon  the  tooth,  the  occlusion,  and  the  extent  of  the  de- 
cay. In  most  cases  it  will  be  necessary,  for  the  security 
of  the  inlay,  to  cut  a  step  extending  along  the  incisal 
surface,  and  this  must  be  formed  so  as  to  provide  the 
inlay  with  suflScient  bulk  to  resist  the  stress  of  mastica- 
tion acting  upon  it.  Most  failures  of  these  inlays  are 
due  to  the  improper  depth  given  the  step  portion  of 
the  cavity.  There  are  some  cases,  however,  that  may 
be  repaired  with  porcelain,  which  do  not  require  the  in- 
cisal extension.  Fig.  31*  shows  a  proximal  cavity  in  an 
incisor  with  the  incisal  angle  fractured.  The  forces 
acting  upon  the  tooth  are  not  severe.  By  forming  a 
broad  gingival  seat  for  the  inlay,  with  the  incisal  por- 
tion of  the  cavity  cut  almost  parallel,  an  inlay  may  be 
constructed  that  will  fully  restore  the  contour  of  the 
tooth  and  prove  to  be  very  serviceable.  If  the  enamel 
in  the  incisal  region  is  in  the  slightest  degree  impaired 
this  method  of  making  the  restoration  is  not  advisable. 

'  Johnson 's  *  *  Operative  Dentistry. ' ' 
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In  these  instunces  it  in  better  to  shorten  both  the  labial 
and  Ungual  enamel  fully  one-half  the  width  of  the  in- 
cisal  surface,  and  make  a  step  restoration.  Tbe  removal 
of  the  labial  enamel  at  all  times  is  a  procedure  requir- 
ing the  finest  discrimination.  The  tendency  to  conserva- 
tism in  this  regard  frequently  invites  failure,  and,  on 
the  other  hand,  the  extensive  removal  of  the  enamel 
plate,  to  secure  bulk  of  material,  results  in  extensive 
restorations,  many  of  which,  even  though  the  greatest 
care  may  have  been  exercised,  are  unsightly,  while  oth- 
ers end  in  failure.    Fig.  32  illustrates  the  lingual  prepa- 
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ration  of  the  cavity.  It  is  formed  to  prevent  lateral 
displacement  of  the  inlay. 

Restoration  of  the  Incisal  SuitFACB. — Teeth  that  are 
marred  in  the  incisal  region,  through  imperfect  deveioj)- 
meut,  may  be  made  to  appear  to  better  advantage  by 
the  use  of  a  |)or('el!iin  section,  jihumed  to  restore  the 
imperfect  ])ortion  of  the  tooth.  These  oi)erations  are  be- 
set with  many  difficulties,  which  at  times  are  insur- 
mountabie.  Fig.  '.i^  illustrates  the  preparation  of  the 
edge.  This  form  of  restoration  allows  insufficient  bulk 
to  the  inlay  in  its  middle  ]iortion  resultiug  iu  many  in- 
stances in  faihirc. 

Fig.  ;i4  illustnitos  another  form  uf  iireparation  which 
allows  of  a  atruuger  restoration,  but  which  involves  the 
danger  of  encroaching  too  closely  u])OU  the  pulp.     It  is 
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quite  evident  that  this  must  be  carefully  avoided,  as  the 

complications  following  pulp  involvement  are  too  serious 

not  to  be  positively  guarded  against.     Other  modes  of 

restoring  the  incisal  edge  may  be  followed;  these  usually 

inelude  the  use  of  platinum  pins,  or  loops,  and  provide 

more  satisfactory  means  of  attachment  for  the  inlay. 

These  should  be  given  the  preference,  if  they  can  be 

constructed  without  impairing  the  strength  of  the  poroe- 

laiii  section.    Figs.  35  and  36  illustrate  these  methods. 


FiQ.  35  Fio.  36.  Fig.  37.  Fio.  38. 

r*lie  pins  or  staple  may  be  soldered  to  the  platinum  mat- 
ri>c  with  pure  gold,  or  they  may  be  held  in  position  with 
^  mixture  of  the  porcelain  body,  water  and  gum  traga- 
^oiitli.> 

Cavities  in  the  Gingival  Region  upon  the  Labial  and 
Succal  Surfaces.— In  these  cavities  porcelain  has  given 
^Ue  very  best  results,  and,  for  esthetic  considerations, 
^t  is  especially  indicated   in   the  labial   cavities.     The 
floor  of  the  cavity  is  cut  straight;  this  provides  a  suit- 
able seat  for  the  inlay,  and  should  be  cut  as  deep  as  the 
Safety  of  the  pulp  will  permit.     The  surrounding  walls 
bear  an  angular  relation  to  the  axial,  and  are  almost 
parallel,  with  a  slight  labial  inclination.     This  is  the 
very  best  form  that  can  bo  given  the  cavity,  and,  if  fol- 
lowed, provides  sufficient  anchorage  for  the  retention  of 
the  inlay  against  the  usual  forces  that  may  act  u})on  it 
for  its  displacement.     The  slight  labial   inclination   of 
the  walls  allows  of  the  removal  of  tlie  matrix  without 

*  Johnson  *8  *  *  Operative  Dentistry. ' ' 
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distortion,  and  also  gives  the  strongest  margin  to 
inlay. 

Fig.  37  illustrates  a  labial  cavity  in  an  incisor.    F^  - 
38  is  a  section  of  the  same  cavity.    The  margins  of  fc 
cavity  have  been  extended  to  the  angles,  and  the  sl::* 
rounding  walls  are  almost  parallel.    The  cross  secti^:^ 
shows  the  axial  wall  flat,  providing  a  suitable  seat  up 
which  the  inlay  rests. 


CHAPTER  Vni 

CONSTRUCTION    OF    THE    PORCELAIN    INLAY 

It  is  quite  evident  that  in  order  to  produce  a  good 
inlay  not  only  must  the  cavity  and  margins  be  properly 
prepared,  but  the  impression  of  that  cavity  must  be 
accurately  secured  if  a  well-fitting  inlay  is  to  be  made. 
The  matrix  form  is  made  in  either  gold  or  platinum, 
depending  upon  the  use  of  either  the  low  or  high  fusing 
body.   With  the  advent  of  the  electric  furnace,  and  the 
^S€  with  which  platinum  may  be  annealed,  the  high 
fusing  body  has  grown  in  favor.    For  a  time  consider- 
at>le  discussion  was  maintained  concerning  the  respec- 
tive advantages  of  the  different  bodies,  based  more  up- 
on   the  virtues  of  the  matrix  material  than  upon  the 
advantage  of  one  kind  of  body  over  the  other.     The 
ease  of  adaptation  to  the  walls  of  the  cavity  gained  in 
the  use  of  gold  appeared  as  a  very  effective  argument 
1^  its  favor.     Furthermore,  it  was  stated  by  the  gold 
advocates  that  the  toughness  of  platinum  precluded  an 
exact  impression  of  the  cavity  with  this  material.  With 
t^e  perfection  of  the  electric  furnace,   however,   this 
argument  could  not   be   sustained.    It  was  found  that 
the  toughness  of  platinum  could  be  considerably  les- 
sened by  subjecting  it  to  a  high  heat  in  the  muffle,  and 
that  in  its  annealed  state  a  very  satisfactory  impression 
of  the  cavity  could  be  fonned,  while  its  greater  resis- 
tance enabled  one  to  secure  the  cavity  form  without  an 

81 
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equal  risk  of  tearing  the  material,  as  obtains  when  go\&L 
used.    The  thickness  of  the  platinum  used  in  making  t 
cavity  form  is  .001  of  an  inch,  and  a  piece  sufficient 
large  is  used  to  enable  the  operator  to  hold  the  ends  ov( 
the  surface  of  the  tooth  beyond  the  cavity  margins, 
labial  cavities  the  preparation  of  the  matrix  is  quite 
simple  matter,  and  the  material  may  be  cut  large  enoug-*^ 
to  allow  of  easy  handling;  but  in  proximal  and  proximo-^ 
occlusal  cavities  the  arrangement  is  somewhat  different  ^ 
In  these  cases  it  is  necessary  to  trim  the  material  quitch 
close  to  the  marginal  outlines,  to  prevent  its  interlock — 
ing  in  the  act  of  removal.    This  should  be  cautiously  per- 
formed, otherwise  it  will  be  found  that  too  much  mate- 
rial has  been  cut  away.    This  is  most  likely  to  occur  at 
the  gingival  margin;  therefore,  it  is  safer  to  allow  of  a 
considerable  overlap  in  this  region,  in  the  first  place; 
later  this  can  be  removed  by  degrees,  as  the  material  is 
adapted  to  the  cavity. 

Many  instruments  have  been  designed  to  aid  in  adapt- 
ing the  matrix  material  to  the  walls  of  the  cavity.  Most 
operators  quickly  learn  to  depend  upon  a  few  forms, 
which  usually  suffice  for  almost  all  cases.  Two  or  three 
of  the  amalgam  instruments  and  a  piece  of  spunk,  or  a 
moistened  pledget  of  cotton,  will  answer  in  nearly  all 
cases,  and  have  been  the  means  with  the  writers  of 
forming  the  matrix  almost  exclusive  of  the  aid  of  any 
other  form  of  instrument,  the  moistened  pledget  of  cot- 
ton proving  as  efficacious  as  either  spunk  or  camphor^ 
both  of  which  are  held  in  high  repute  by  many  porcelain 
workers.  Instruments  with  rubber  tips  made  in  differ- 
ent sizes  will  also  be  found  valuable.  When  the  matrix 
material  has  been  thoroughly  adapted  the  moistened  cot- 
ton or  spunk  is  lifted  from  the  cavity  and  the  matrix 
very  carefully  removed.    The  camphor,  the  suggestion 
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of  Dr.  Allen  of  Kansas  City,  remains  in  the  matrix,  and 
is  an  aid  in  preventing  possible  alteration  of  form  of 
the  matrix  in  withdrawing  it  from  the  cavity;  it  is  then 
placed  in  alcohol,  which  dissolves  the  camphor,  and  af- 
terward passed  through  an  alcohol  flame,  which  com- 
pletely bums  out  the  camphor,  leaving  no  residue. 

In  proximal  cavities  the  diflSculties  under  which  the 
matrix  is  formed  are  much  greater,  and  much  experience 
is  required  before  they  are  finally  mastered.  SuflScient 
working  space  is  of  first  importance,  and  must  be  se- 
cured through  separation,  if  a  good  inlay  is  to  be  made. 
In  adapting  the  platinum  to  the  cavity,  it  is  necessary  to 
bear  in  mind  that  considerable  overlap  must  be  formed 
in  the  gingival  region;  otherwise  it  will  be  found,  as  the 
material  is  forced  into  the  cavity,  that  the  insuflBcient 
size  of  the  material  will  fail  to  give  an  exact  outline  of 
the  gingival  region.  The  labial  and  lingual  portion  of 
the  metal  will  have  to  be  cut  quite  close,  as  previously 
noted,  in  order  to  enable  the  operator  to  remove  the 
matrix  without  distortion. 

Having  perfectly  secured  the  outlines  of  the  cavity, 
the  matrix  is  carefully  removed  and  ready  to  receive 
the  porcelain  body.  The  proper  shade  is  selected,  and 
mixed,  preferably  with  distilled  water — alcohol  may  be 
used — ^and  the  paste  prepared  with  either  water  or  al- 
cohol is  applied  to  the  matrix  by  means  of  a  fine  pointed 
brush.  The  brush  may  be  moistened  in  water  and 
turned  to  a  fine  point  upon  the  glass  slab  by  rotating 
the  handle  between  the  fingers.  The  point  of  the  brush 
will  then  lift  a  portion  of  the  body  which  is  added  to 
that  in  the  matrix.  This  is  rei)eated  until  a  minimum 
degree  of  moisture  is  retained  in  the  porcelain  body. 
This  is  placed  before  the  opening  leading  to  the  muflfle, 
the  heat  of  which  will  quickly  remove  all  remaining 
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moisture.  Care  should  be  taken  that  the  too  quick  evap- 
oration of  the  moisture  does  not  loosen  the  porcelain 
body  from  the  matrix. 

The  inlay  is  now  ready  for  the  first  baking.  This 
should  be  carried  only  to  the  point  which  yields  a  '^bis- 
cuit bake/'  that  is,  the  body  in  a  vitrified  state  without 
gloss.  To  carry  the  fusing  at  this  stage  beyond  this 
point,  in  view  of  the  necessary  bakes  to  be  made  before 
the  inlay  is  completed,  would  finally  result  in  an  altera- 
tion of  the  shade,  as  well  as  the  quality,  of  the  porcelain. 
It  is  almost  impossible  to  give  such  directions  as  will 
enable  the  inexperienced  in  the  beginning  to  gain  satis- 
factory results.  Every  worker  must  pass  through  the 
school  of  personal  experience  before  he  gains  confidence 
in  his  ability  to  comprehend  the  degrees  of  heat,  as  re- 
vealed by  the  **heat  color''  of  the  furnace,  and  to  know 
just  how  long  the  bake  should  be  allowed  to  go  on  to 
secure  certain  results.  The  introduction  of  the  pyrom- 
eter has  proved  of  value  in  relation  to  the  fusing  of 
porcelain,  but  its  value  is  not  as  positive  as  the  experi- 
ence gained  by  the  worker  who  has  trained  his  eye  to 
read  the  heat  of  the  furnace,  as  revealed  by  the  color 
of  the  muflfle,  and  who  can  regulate  to  a  nicety  the  time 
required  to  yield  a  ''biscuit  bake/'  or  a  complete  fusion. 

Having  made  the  first,  or  biscuit  bake,  the  inlay  is 
withdrawn  from  the  muffle;  it  will  then  be  seen  that  the 
contraction  of  the  body  has  drawn  it  away  from  the 
matrix,  or  that  crevices  have  formed  in  other  parts.  In 
large  inlays  the  contraction  of  the  porcelain  compound 
may  alter  the  form  of  the  matrix.  To  obviate  this  it 
has  been  recommended  to  invest  the  matrix,  but  this 
presents  disadvantages  to  the  formation  of  the  inlay 
without  positively  correcting  the  condition  for  which  it 
is  recommended.    The  invested  matrix  cannot  be  retried 
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in  the  cavity  to  determine  if  any  change  of  form  has 
taken  place  in  the  baking;  neither  can  it  be  placed  in 
position  for  observation  as  to  proper  contour,  while  in 
the  process  of  construction.  These  disadvantages  have 
induced  the  general  abandonment  of  this  method  of  con- 
structing the  inlay,  especially  as  it  was  found  not  to 
positively  inhibit  slight  changes  of  form,  owing  to  con- 
traction in  the  investment  material. 

The  crevices  formed  by  the  first  bake  are  filled  in 
with  the  porcelain  body,  the  inlay  built  out  to  conform 
to  the  contour,  thoroughly  dried,  and  again  placed  in 
the  muffle.  In  small  inlays  the  second  bake  may  be  suffi- 
cient to  complete  the  inlay,  so  that  the  fusion  may  be 
carried  to  the  point  that  will  yield  the  enamel  effect. 
Large  inlays,  as  a  rule,  will  require  one  or  more  addi- 
tional bakes  prior  to  completion,  so  that  care  should  be 
exercised  tliat  the  final  bake  alone  gives  the  enamel  or 
gloss  fusion. 

Having  given  the  inlay  its  final  bake,  it  is  slowly 
cooled,  stripped  of  the  matrix  metal,  and  prepared  to  be 
permanently  retained  in  place.  Nothing  that  can  be 
done  toward  this  end  is  of  equal  value  to  the  proper 
preparation  of  the  cavity.  If  the  cavity,  has  been 
formed  upon  correct  lines,  the  roughening  of  the  inner  * 
side  of  the  inlay  alone  is  necessary  for  permanent  reten- 
tion. Grooves  may  be  cut  in  the  inlay  by  means  of  a 
small  diamond  disk,  or  the  surface  may  be  etched  with 
hydrofluoric  acid.  The  grooves  should  be  cut  only  if 
they  do  not  weaken  the  inlay,  in  which  state  it  is  more 
likely  to  fracture.  If  the  acid  is  used  the  inlay  must  be 
set  in  wax,  so  as  to  expose  that  portion  alone  intended  for 
the  action  of  the  acid.  The  acid  is  usually  allowed  to  re- 
main from  five  to  eight  minutes,  after  which  it  is  washed 
oflf  with  water,  and  the  inlay  subjected  to  an  alcohol 
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bath.  This  detaches  a  layer  of  porcelain,  which  is 
moved,  and  exposes  a  roughened  surface  to  which  t 
cement  very  strongly  attaches  itself.  This  attachmetr^ 
may  be  strong  enough  to  resist  force  that  will  fractu 
the  inlay.  The  mouth  should  now  be  effectively  na 
kined  so  as  to  insure  dryness,  which  in  nearly  all  case 
can  be  secured  without  the  use  of  the  dam.  The  cement^ 
is  mixed  to  a  creamy  consistency,  a  portion  of  which  is 
applied  to  the  inner  surface  of  the  inlay,  also  in  the 
cavity,  and  the  inlay  is  then  pressed  to  place  and  held 
in  its  proper  position  until  the  cement  hardens.  In 
proximal  cavities,  after  the  inlay  has  been  set,  it  is  in 
contact  with  the  adjoining  tooth,  no  further  j^recaution 
is  necessary  to  prevent  its  displacement.  Upon  labial 
or  buccal  surfaces,  or  restorations  of  the  incisal  edge, 
or  in  very  large  restorations,  floss  silk,  or  tape,  may  be 
tied  around  the  tooth,  securely  holding  the  inlay  until 
the  cement  has  thoroughly  hardened. 

The  Esthetic  Effect  of  the  Inlay.— The  principal 
recommendation  of  the  porcelain  inlay  is  the  artistic 
effect  attained  when  it  has  been  so  well  matched  to  the 
color  of  the  tooth  as  to  defy  detection  at  conversational 
distance.  If  this  result  has  not  been  secured  the  opera- 
tion is  more  or  less  of  a  failure.  A  badly  matched  porce- 
lain inlay  carries  less  recommendation  than  a  good  gold 
filling.  The  rules  that  govern  the  construction  of  an 
inlay  that  closely  api)roximates  the  shade  of  the  tooth 
in  which  it  is  placed,  cannot  be  so  explicitly  writ- 
ten that  the  beginner,  in  this  work,  can  follow  them  with 
unvarying  success.  The  exi)erienced  porcelain  worker 
finds  at  times  the  obstacles  surrounding  the  color  prob- 
lem almost  insurmountable,  and  frequently  his  most 
painstaking  efforts  are  rewarded  with  unsatisfactory  re- 
sults. 
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The  size  and  location  of  the  inlay  have  a  very  impor- 
tant bearing  upon  the  color.  Almost  all  teeth  present  one 
shade  at  the  gingival  third,  another  at  the  middle  third, 
and  still  another  at  the  incisal  third.  An  inlay  located 
upon  the  labial  or  buccal  surface,  occupying  the  gingival 
third,  of  the  tooth,  may  be  so  well  matched  as  to  meet  all 
esthetic  requirements,  whereas  one  extending  into  the 
middle  third  of  the  tooth  may  defy  the  most  expert  work- 
ers in  porcelain.  Inlays  upon  the  proximal  surfaces  fre- 
quently, after  setting,  appear  darker  than  the  tooth.  It 
is  recommended  to  select  porcelain  a  shade  darker  for 
inlays  upon  the  labial  or  buccal  surface,  and  for  those 
upon  the  proximal  surface  a  porcelain  that  is  a  shade 
lighter. 

Furthermore,  the  cement  is  an  important  factor  in 
the  problem,  one  which  at  all  times  must  be  carefully 
considered,  if  good  results  are  to  be  attained.  This  is 
particularly  true  in  relation  to  small  inlays.  In  large 
inlays  the  bulk  of  material  may  be  utilized  to  advantage 
in  offsetting  the  alteration  which  the  cement  usually 
effects  in  the  color  of  the  inlay. 

Probably  the  very  best  rules  to  follow  may  be  de- 
duced from  the  work  of  Dr.  W.  T.  Reeves,  who  has 
given  much  thought  to  the  vexatious  subject.  He  ad- 
vises building  the  inlay  in  diflferent  layers  of  different 
enamel  shades.  This  will  break  up  the  absorption  and 
refraction  of  light  rays,  so  that  the  inlay  will  appear 
almost  of  the  shade,  looked  at  from  any  angle.  This 
also  x>revents,  in  a  large  degree,  the  reflection  of  the 
cement  through  the  inlay.  Most  operators  have  had  the 
discouraging  experience  of  finding  the  inlay  completely 
altered  in  appearance  after  setting,  which,  prior  there- 
to, appeared  so  well  matched  to  the  color  of  the  tooth 
ns  almost  to  dofv  detection.    That  the  method  of  build- 
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ing  the  inlay  in  several  layers  of  different  colors  of 
porcelain  largely  overcomes  this  can  be  easily  demon- 
strated in  practice.  Another  helpful  factor  in  the  color 
problem  is  the  use  of  a  white  cement  powder,  excepting 
in  those  cases  where  the  deep  yellow  or  gray  color  of 
the  tooth  may  be  emphasized  in  the  inlay  by  the  use  of 
a  powder  having  a  similar  color. 


CHAPTER  IX 

THE    CONSTRUCTION    OF    THE    GOLD    INLAY 

The  gold  inlay  may  be  considered  under  two  heads, 
the  matrix  inlay  and  the  cast  inlay. 

THE  MATRIX  INLAY 

The  matrix  inlay  has  been  almost  entirely  supplant- 
ed by  the  cast  inlay,  as  the  results  obtained  by  the  lat- 
ter system  of  filling  cavities  are  far  superior  to  those 
obtained  by  the  former.  However,  in  exceptional  cases 
the  matrix  inlay  may  be  utilized  to  advantage.  In  shal- 
low buccal  cavities  of  molars  where  an  excessive  hyper- 
sensitivity of  the  dentin,  such  as  is  occasionally  found 
in  these  locations,  precludes  the  preparation  of  the  cav- 
ity so  that  a  satisfactory  wax  model  can  be  made,  and 
where  the  patient  is  unwilling  to  submit  to  a  general 
anesthetic,  in  order  to  secure  the  necessary  preparation 
of  the  cavity,  this  class  of  cases  may  be  filled  with  a 
matrix  inlay  with  very  satisfactory  results. 

Molars  with  excessive  loss  of  tooth  substance,  and 
where  it  is  deemed  hazardous,  owing  to  the  proximity 
of  the  pulp,  to  prepare  a  foundation  for  the  seating  of 
a  cast  inlay,  may  be  prepared  by  drilling  four  pits, 
mesial,  distal,  buccal,  and  lingual,  for  the  reception  of 
18  or  20  gage  iridio-platinum  pins,  by  means  of  which 
a  matrix  inlay  may  be  securely  held  in  place,  and  then 
built  up  with  solder  to  open  the  bite  the  desired  dis- 
tance.    To  prepare  the  cast  inlay,  held  in  jjosition  by 
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means  of  pins  as  described  above,  is  almost  impossit^^ 
as  the  patient  in  biting  down  upon  the  wax  leaves  l^  '^ 
a  very  thin  layer  insufficient  for  its  accurate  remov^ 
with  the  pins  in  position.  In  fact,  if  it  is  desired 
attach  pins  to  cast  inlays,  they  must  penetrate  into  th^ 
inlay  for  a  considerable  distance,  otherwise  the  imio 
is  insecure.  If  these  difficulties  could  be  effaced,  still 
it  would  be  as  easy,  if  not  easier,  in  these  cases  to  pre- 
pare the  matrix  inlay,  for  which  fact,  if  no  other,  a 
brief  consideration  of  the  system  may  not  be  out  of 
place. 

Dr.  C.  L.  Alexander,^  in  1896,  presented  before  the 
Southern  Dental  Association  a  paper  describing  his 
method  of  making  large  restorations  and  utilizing  the 
matrix  with  posts  as  abutments  for  bridges.  Dr.  Alex- 
ander uses  platinum  foil  of  about  40  gage ;  this  is  adapt- 
ed to  the  walls  of  the  cavity,  or  the  surface  to  be  re- 
stored. The  plate  is  perforated  by  an  iridio-platinum 
post  and  made  to  enter  the  pulp  canal,  which  is  previous- 
ly prepared;  an  impression  is  taken  of  the  plate  with 
the  post  in  position,  invested,  and  the  post  soldered  to 
the  plate  with  pure  gold.  The  plate  and  post  are  now 
returned  to  the  tooth  and  carefully  rebumished.  An  im- 
l)ression  is  next  taken,  and,  when  an  occlusion  is  re- 
(juirod,  the  ))ationt  is  instructed  to  bite  into  the  impres- 
sion material  i)nor  to  its  hardening.  Each  side  of  the 
imi)ression  is  filled  with  any  of  the  ordinary  investment 
materials  and  mounted  upon  an  articulator.  Removing 
the  imjiression  material  the  contour  of  the  tooth  to  be 
restored  is  built  uj)  in  wax;  over  this  thin  platinum  plate 
is  carefully  burnished  covering  all  the  wax  excepting  at 
one  wall.  The  work  is  cut  away  from  the  model  and 
invested,  with  the  exception  of  that  part  of  the  wax  left 

*  Dental  Cosmos. 
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nncovered  by  the  platinum.  Through  this  opening  the 
wax  is  boiled  out  and  later  22-k.  sold  solder  or  pure  gold 
flowed  in.     Fig.  39  illustrates  the  various  steps  of  the 


process.  Fig.  40  shows  a  molar  with  an  occlusal  restora- 
tion. 

To  prepare  a  wax  model  for  a  cast  inlay  would  neces- 
sitate cutting  away  sufficient  tooth  substance  to  give  a 
working  bulk  to  the  wax.  In  many  cases  this  is  not  only 
difficult,  but  impossible,  as  previously  noted;  in  others, 
it  might  lead  to  a  pulp  proximity  that  might  endanger 
its  vitality.  With  the  matrix  system  two,  three,  or  four 
spots  are  selected  on  the  surface  of  the  tooth  to  be  re- 
stored, which  are  not  excessively  sensitive,  and  which, 
when  drilled  for  the  reception  of  the  posts,  will  not  ap- 
proach too  closely  the  pulp,  the  inlay  is  then  constructed 
as  previously  described. 

Dr.  Alexander '  now  constructs  his  inlays  in  the  fol- 
lowing manner:  A  piece  of  Alexander's  plastic  inlay 
gold  ^  of  sufficient  size  is  molded  with  the  fingers  to  con- 
form to  the  shape  of  the  cavity  to  be  filled;  this  is  pressed 
to  place,  removed  and  invested  in  sump,  leaving  only  a 

'Cosmot,  1909. 

'  AEfxanilPr's  gpe^ial  inlaj  gold  is  a  pure  golil  in  n  ntate  of  finp  divi- 
Niiin  iiK-orpo rated  vrith  a  bimlor  bo  that  the  niati'Hal  can  he  family  mnTiipii- 
lat<Hl.  It  is  moliled  to  fit  the  cavity  accurately  ami  the  bio.ler  is  burncl 
out.    The  high  grade  Bolder  fills  up  the  iaterstices,  making  a  suliil  iulay. 
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pinhead  exposure,  over  which  22-k.  solder  is  placed  a 
fused,  after  the  binder  has  been  burned  out.    The  b 
is  applied  from  beneath,  avoiding  air  pits.    Special  i 
struments  and  investment  material  are  being  manufa 
tured  for  this  work.    The  method  is  much  simpler  th 
casting,  and  through  it  perfectly  fitting  inlays  may 
constructed. 

THE  CAST  INLAY 

The  credit  for  the  development  of  the  cast  inlay 
made  at  the  present  time  belongs  to  Dr.  W.  H.  Taggart. 
It  is  due  to  his  genius  that  the  problems  attending  its 
final  evolution  were  solved,  and  although  many  appar- 
atuses quickly  follow^ed  the  one  introduced  by  Dr.  Tag- 
gart,  which  api)arently  give  highly  satisfactory  results, 
and  which  are  much  more  simple  in  design  than  Dr. 
Taggart's,  the  credit  for  the  perfection  of  the  method 
belongs  to  him.  That  the  present  enthusiasm  concern- 
ing the  cast  inlay  may  be  somewhat  subdued  by  subse- 
quent developments  must  be  allow^ed.  Its  exact  place 
in  operative  procedures  can  only  be  determined  after 
a  suflScient  test,  the  time  for  which  has  not  as  yet  passed; 
but  we  know^  enough  concerning  it  to  recognize  its  great 
value,  especially  in  large  restorations  in  molars  and  bi- 
cuspids, and  the  valuable  modifications  it  has  wrought 
in  crown  and  bridge  work.  Without  recognition  of  the 
fact  that  pennanent  results  with  this  method  of  filling 
cavities  can  be  secured  only  after  thorough  mastery  of 
all  the  details  ai)pertaining  to  it,  and  that  the  same  de- 
gree, if  not  greater,  of  skill  is  necessary  as  in  the  use  of 
other  filling  materials,  failure  will  surely  follow. 

In  making  the  filling  the  special  wax  is  softened  in 
water  heated  to  about  IW  F.  Care  must  be  exercised 
that  the  temperature  of  the  water  is  not  raised  too  high, 
otherwise  the  wax  works  pasty;  insuflScient  heat  of  the 
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'»ter  induces  the  wax  to  crack,  and  is  just  as  bad  for 
le  making  of  a  good  model.  "With  little  experience  the 
direct  lie;it  can  be  dftemiiued  liy  iniinfrsiug  the  finger 


in  the  water.     Dr.  Taggart  has  now  devised  an  electric 
L  heater,  which  beats  the  wax  automatically  until  the 
r  degree  of  plasticity  has  been  obtained  (Fig.  41). 
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The  softened  wax  is  worked  between  the  fingers,  aga 
softened  by  immersing  it  in  the  fieated  water,  and  fore 
into  the  cavity,  which  has  been  previously  moistens  ^ 
with  soap  water,  or  some  other  substance  which  will  sM 
low  of  the  easy  withdrawal  of  the  wax.    The  patient  i-s 
now  requested  to  bite  into  the  wax.    At  this  point  th^ 
operator  should  examine  the  occlusion  for  its  correct- 
ness, otherwise  an  inlay  may  be  constructed  with  a  faulty 
articulating  surface. 

If  the  occlusion  is  found  to  be  correct,  the  wax  is 
chilled  with  cold  water,  and  with  suitable  instruments 
carved  to  the  desired  form.  It  is  best  to  shave  off  thin 
sections  of  the  wax  until  it  is  flush  with  the  cavity  mar- 
gin. When  the  wax  is  trimmed  down  to  the  buccal  and 
lingual  cavity  margins,  a  thin  instrument  is  forced  be- 
tween the  wax  and  the  adjacent  tooth,  and  the  proxiinal 
and  gingival  portions  are  suitably  trimmed.  It  some- 
times occurs  that  too  much  wax  is  cut  away,  so  that  when 
the  finished  inlay  is  placed  in  the  cavity  it  does  not  re- 
store the  proximal  contact.  In  such  cases  a  piece  of 
22-k.  gold  solder  may  be  flowed  over  the  proximal  surface 
of  the  inlay,  and  more  added,  if  necessary,  to  remedy 
the  fault. 

The  wax  model  being  formed,  it  is  mounted  on  the 
si)rue  former,  and  ready  for  investment.  This  should 
be  done  tvithout  delay.  From  experiments  recently  con- 
ducted by  Dr.  E.  Smreker,  reported  in  the  Items  of  In- 
terest  for  1910,  it  was  apparently  found  to  reduce  the 
contraction  of  the  inlay.  A  good  wax  is  also  an  impor- 
tant factor  in  the  final  result.  Dr.  Taggart  recommends 
a  wax  ^  that  is  sluggish  in  its  movements,  and  which, 
at  the  tomporatnro  of  the  month,  will  break  before  it 
will  bond.     The  investment  material  is  mixed  to  a  thin 

^Itemi  of  Interest^  July,  1911. 
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»my  consistency.  Here,  again,  several  factors  must 
;  observed,  according  to  Dr.  Taggiirt,'  if  satisfactory 
TftsnllB  are  to  be  obtained.  Dr.  Taggnrt  strongly  insists 
Upon  definite  proportions  of  water  and  powder,  and 
lias  deirised  several  instruments  in  order  that  uniform 
["esultji  may  be  secnred  (Fig.  42).  The  proportions  of 
Water  aud  jjowder  are  secured  by  weighing,  and  by 
ttieans  of  the  antomatic  mixer  definite  results  are  always 
obtained.     Bv  means  of  a  bnish  the  investment  mix  is 


carried  over  the  surfaces  of  the  model  to  cover  it 
completely;  the  cup  is  next  filled  and  the  model  cnrefully 
ptac«d  therein.  The  case  is  now  set  aside  until  the  in- 
nent  has  hardened.  When  this  has  occurred  the 
i  former  is  removed  and  the  process  of  burning  ont 
tiirax  ia  begun.  Here,  also,  as  in  the  previous  steps 
B  jirocfednre,  Dr.  Taggart  enii»hasizes  the  importance 
ilitaining  like  results.     He  writes  as  follows:-    "If 


I 


milniu  of  l«t 
P/buI. 


;.  July,  1911. 
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continuously  duplicating  conditions,  as  I  have  previona 
outlined,  is  of  any  importance  in  scientific  casting,  it;- 
equally  so  in  the  simjile  burning  of  the  wax,  and  I  ha,'^ 
devised  a  burner  for  this  purpose,  and  as  it  ia  done  aut  * 


Fio.  43.— Dr.  Taooaet' 


inatically  you  can  see  what  a  time  saver  it  is"  (Fig. 
43). 

Considerable  experimentation  has  been  done  to  deter- 
mine the  shrinkage  of  gold  cast  in  a  mold,  and  the  effects 
upon  shrinkage  when  cast  in  a  mold  heated  to  red  heat, 
or  in  a  cooled  mold.  In  the  Dental  Digest  for  July,  1909, 
Dr.  Lane  reports  experiments  which  lead  him  to  the 


THE  CAST  INLAY  97 

conclusion  that  the  shrinkage  of  gold  on  cooling  is  some- 
what neutralized  if  cast  in  a  flask  and  investment  heated 
to  a  red  heat  at  the  moment  of  casting.    In  the  August 
issue  of  the  Cosmos,  1910,  Dr.  C.  S.  Van  Horn  reports 
experiments    confirming   Dr.    Lane's    conclusions,    and 
strongly  argues  for  a  hot  mold  in  order  to  make  the 
casting  more  nearly  the  size  of  the  wax  pattern.    Pre- 
vious to  this  Dr.  Ward,  Cosmos,  September,  1909,  con- 
cluded that  the  gold  should  be  cast  *4nto  molds  which 
have  been  heated  suflSciently  to   eliminate  mechanical 
moisture  and  allowed  to  cool  till  they  can  just  be  handled 
^th  the  hands  without  discomfort,  if  we  are  to  place 
the  casting  of  gold  on  a  practical  as  well  as  a  scientific 
basis."    Concerning  these  conclusions,  Dr.  Van  Horn, 
in  the  paper  previously  referred  to,  writes  as  follows ; 

**And  in  view  of  the  fact  that  Dr.  Ward's  deductions 
are  based  largely  upon  cast  iron,  the  formula  for  which 

• 

18  not  given,  that  he  does  not  give  us  measurements, 
except  by  analogy,  and  that  he  does  not  explain  why  the 
rapid  cooling  of  gold  modifies  the  natural  shrinkage,  ex- 
<?ept  to  say  that  it  is  because  of  rapid  cooling,  we  can- 
aot  consistently  consider  his  remarks  in  connection  with 
'be  shrinkage  problem. ' ' 

At  the  present  state  of  our  knowledge  the  argument 
appears  to  be  in  favor  of  the  hot  mold.  A  button  of  gold 
18  melted  and  under  pressure  is  forced  into  the  mold, 
ft  is  essential  to  have  more  than  just  sufficient  gold  to 
reproduce  the  wax  pattern,  in  order  that  an  exact  cast- 

• 

uig  may  be  made.  When  the  casting  has  cooled,  it  is 
removed  from  the  investment,  all  traces  of  wliich,  as 
Well  as  all  suqilus  gold,  should  be  removed  and  the  in- 
'ay  placed  in  the  cavity,  when  the  patient  returns,  to 
determine  the  accuracy  of  the  fit.  It  may  be  found  that 
the  filling  does  not  accurately  go  to  place ;  this  may  be 
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due  to  excrescences  of  gold  upon  its  inner  surface,  as 
the  result  of  air  bubbles,  or  the  cracking  of  the  invest- 
ment. A  small  stone  in  the  engine  will  remove  these 
and,  as  a  rule,  allow  the  inlay  to  go  to  place.  The  final 
fitting  and  polishing  should  be  done  with  the  inlay  in 
position,  in  order  to  secure  closest  adaptation  of  the 
inlay  to  the  cavity  margins. 

The  Journal  of  The  Allied  Societies,  June,  1910,  con- 
tains a  description  of  the  impression  method  of  con- 
structing gold  inlays  by  Dr.  H.  W.  Gillett.  This  method 
has  found  favor  with  many  operators,  who  at  first  used 
the  wax  model.  Dr.  Gillett  takes  an  impression  of  the 
cavity  and  adjoining  tooth  with  the  Detroit  Impression 
Compound,  which  may  be  softened  over  the  lamp.  The 
impression  is  removed  and  invested  in  plaster,  and  when 
this  has  hardened,  amalgam  (copper)  is  packed  into  the 
impression,  allowed  to  harden,  and  then  separated  from 
the  impression ;  the  amalgam  die  and  occlusion  previous- 
ly taken  are  articulated.  From  this  the  wax  model  is 
prepared  and  the  casting  made,  as  previously  described. 
AVliile  it  is  clear  that  this  method,  spoken  of  as  the 
indirect.  i>ossessos  advantages  over  the  direct,  it  is  also 
clear  that  the  i>ossibilities  for  introducing  the  element 
of  error  are  multii>lied.  Nevertheless,  excellent  results 
may  Ih>  obtaineil  through  it,  as  is  attested  by  the  number 
who  now  employ  it  in  making  the  inlay,  to  the  exclusion 
of  the  direct  method  previously  employed  by  thenL 


CHAPTER  X 


HYPERSENSITIVE    DENTIN 


The  term  hypersensitive  dentin  is  here  used  to  in- 
dicate an  abnormal  responsiveness  of  the  dentin,  gen- 
erally due  to  exposure,  in  distinction  to  that  degree  of 
sensation  normal  to  the  dentin. 

The  statement^  **that  in  the  normal  condition  den- 
tin should  be  without  sensation,  and  that  the  source  of 
sensitive  dentin,  or  of  impressionable  pulps,  lies  in  their 
continued  subjection  to  irritation  by  which  responsive- 
ness is  develojjed"  (Barrett),  is  likely  to  lead  to  con- 
fosion.  Normal  dentin  is  not  without  sensation.  Its 
degree  of  sensitivity  is  not  high,  but  nevertheless  cannot 
correctly  be  considered  in  a  negative  sense.    It  is  also 

• 

inexact  to  entirely  reduce  the  proposition  of  hypersen- 
sitive dentin  to  terms  of  exposure.  While  exposure  un- 
questionably is  the  most  potent  and  general  factor  in  its 
development,  a  limited  exi)erience  is  sufficient,  as  a  rule, 
'o  iffii)ress  upon  many  operators  that  other  factors  ex- 
ist that  should  not  be  overlooked  in  a  consideration  of 
this  condition.  Of  these  the  most  important  is  that  high 
degree  of  |)erceptivity  which  usually  characterizes  the 
entire  nervous  apparatus  in  those  tem|x?raments  classi- 
fied as  nervous,  and  which  is  reflected  in  the  tubular  con- 
tents of  the  dentin  and  renders  that  tissue  acutely  re- 
sponsive when  not  exi)osed.  It  is  in  these  cases  of  ap- 
parently inherent  predisposition  of  the  nervous  system 

'  Johnson 's  * '  Operative  Dentistry. '  * 
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to  pain  that  the  dentist  frequently  encounters  the  gr^-^^*'" 
est  difficulty  in  reducing  the  high  responsiveness  of  '^  ^^ 
dentin  to  a  degree  of  tolerance  necessary  for  the  cont 
uance  of  the  preparation  of  the  cavity,  and  not  inf 
quently  the  entire  list  of  local  therapeutic  measures  m 
be  exhausted  without  establishing  the  tolerant  stat:^ 
rendering  recourse  to  general  remedies  imperative  if 
satisfactory  oi)eration  is  to  be  performed. 

Diagnosis.— The   exalted   sensitivity    of   the   dentL 
bears  a  marked  correspondence  to  the  pain  of  an  \xx^^ 
tated  pulp,  especially  in  the  early  stages  of  pathologies.  ^ 
involvement.     This  becomes  quite  evident  when  it  x^ 
recognized  that  the  sensation  of  the  dentin  is  dependent^ 
upon  the  vitality  of  the  pulp,  and  that  the  tubular 'fibrils 
are  in  direct  contact  with  the  formative  organ.     Both, 
an  irritated  pulp  and  hypersensitive  dentin  respond  to 
thermal,  chemical,  vital,  and  mechanical  forms  of  irrita- 
tion.   Both  give  unlocalized  impressions,  as  the  tactile 
sense  is  not  resident  in  the  pulp,  and  both  respond  to 
anodyne  applications.  There  is  but  one  way  in  which  the 
distinction  as  to  which  tissue  is  primarily  irritated  can 
l)e  made  out:    In  hypersensitive  dentin  the  pain  ceases 
immediately  upon  removal  of  the  irritant.    In  pulp  irri- 
tation the  pain  continues  for  seconds,  or  minutes,  de- 
pending ui)on  its  state,  after  removal  of  the  irritant. 

Therapeutics.— The  fact  that  so  small  a  percentage 
of  the  populace  receive  dental  treatment  is  in  a  very 
Inrge  degree  due  to  a  fearsomeness  developed  by  the 
tales  of  infliction  of  those  who  have  braved  the  so-called 
torture  chamber.  That  many  of  these  tales  are  gross 
exng^erations  cannot  be  doubted;  that  they  have  been  a 
r(»tarding  factor,  ])reventing  a  great  number  from  receiv- 
ing dental  attention,  likewise  cannot  be  doubted.  More 
r(»cently,  since  the  vital  importance  of  sound  teeth  as 
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X    factor  in  the  individual's  health  has  received  greater 
attention,  an  increasing  number  have  been  impressed 
^w^th  the  necessity  of  conserving  the  dental  organs.    It 
\8  in  this  relation  that  the  treatment  of  hypersensitive 
dentin  is  probably  as  important,  if  not  more  so,  than  any 
other  procedure  in  dentistry,  and  may  justly  claim  for 
its  successful  mastery  a  devotion  to  study  not  eclipsed 
by  any  other  of  the  operative  procedures.     It  is  quite 
universally  recognized  that  an  essential  requisite  in  the 
successful  control  of  patients  is  to  be  found  in  a  sym- 
pathetic attitude.    A  lack  of  this  quality  will  accentuate 
the  fear  of  the  patient  and  tend  to  develop  a  high  nerv- 
ous perceptivity,  in  which  slight  sensations  are  exagger- 
ated into  painful  ones.     On  the  other  hand,  a  sympa- 
thetic demeanor  tends  to  allay  undue  nervous  apprehen- 
sion.   It  secures  the  confidence  of  the  patient  and  es- 
tablishes a  sense  of  security  not  attainable  in  any  other 
manner  and  far  more  effective  as  a  therapeutic  measure 
than  other  modes  of  treatment.    This  is  the  psychologic 
fector  in  the  treatment  of  hypersensitive  dentin  that 
defies  advantageous  description.    Each  patient  is  a  law 
nnto  himself  in  its  application,  and  the  discriminating 
jndgment  of  the  operator  must  be  finely  exercised  so 
that  its  great  value  should  not  be  lost  either  from  over- 
use or  non-use. 

Having  induced  the  calm  submissiveness  of  the  pa- 
tient, the  next  step  of  importance  is  the  recognition  that 
in  the  use  of  sharp  instruments  and  in  the  maintenance 
of  dryness  we  have  two  adjunctive  measures  in  the  treat- 
ment of  hypersensitive  dentin  not  surpassed  in  value  by 
any  remedy  known  to  the  practitioner.  In  fact,  many 
operators  place  almost  their  entire  reliance  in  success- 
fully combating  this  bete  noire  of  dentistry  in  the  use  of 
sharp  instruments,  a  dry  cavity,  and  the  confidence  they 
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instill  in  the  mind  of  the  i)atient  by  their  sympathe 
attitude.    Barely,  indeed,  do  the  requirements  call  th< 
outside  of  these  therapeutic  measures.     Sharp  insti 
ments  cut  quickly  and,  therefore,  less  heat  is  develope^^ 
in  their  use.    The  instrument  should  be  drawn  away  fror::::^^ 
the  pulp  and  not  toward  it.     This  diminishes  the  pre^^ 
sure;  and  as  both  heat  and  pressure  result  in  painfu    --^ 
impressions,  the  need  for  their  avoidance  is  evident.  Th^^ 
warm  air  has  a  drying  effect  upon  the  dentin,  which  re^ — 
duces  the  conductivity  of  the  tissue  and  tends  to  con- 
trol pain. 

If  the  use  of  these  measures  fails  to  establish  the 
patient's  tolerance  for  the  necessary  continuation  of  the 
preparation  of  the  cavity,  recourse  must  be  had  to  other 
therapeutic  agents.  These  may  be  classified  for  conveni- 
ence as  anodyneSy  escharotics,  and  anesthetics.  The  ano- 
dyne group  comprises  the  essential  oils,  cloves,  cinna- 
mon, thyme,  etc.,  also  cocain,  morphia,  etc.  The  essen- 
tial oils  are  most  effective  in  deep-seated  cavities 
applied  after  partial  desiccation  by  blasts  of  warm  air. 
A  very  effective  application,  at  times,  is  thymol  dissolved 
in  alcohol.  The  alcohol  quickly  evaporates,  cooling  the 
dentin  and  apparently  allowing  the  thymol  to  penetrate 
the  tissue.  Menthol  dissolved  in  chloroform  and  ether 
in  the  following  proportions  acts  similarly:  Menthol, 
grs.  XX ;  chloroform,  xoi ;  ether,  xjss. 

Morphia  and  veratria  have  little,  if  any,  effect  ap- 
plied locally.  Given  internally  one-half  hour  prior  to  the 
operation  they  sedate  the  central  nervous  system,  dimin- 
ishing local  impressions.  Gelsemium  in  5-drop  doses 
has  also  proved  effective.  But  such  practice  should  not 
be  encouraged;  it  is  attended  by  too  many  dangers.  In 
patients  with  pronounced  hysterical  proclivities  the  need 
for  the  internal  administration  of  drugs  may  arise.  Very 
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excellent  results  may  be  had  from  the  use  of  either 
valerianate  of  ammonia  or  asafetida,  given  in  5-grain 
(loses  one  hour  prior  to  the  operation.  These  drugs  are 
free  from  the  objections  that  may  be  urged  against  the 
internal  use  of  morphia. 

The  agent  that  probably  has  the  most  general  use 
in  the  treatment  of  hypersensitive  dentin  is  the  hydro- 
chlorate  of  cocain.    Its  well  known  property  of  paralyz- 
ing the  sensory  nerve  terminals  at  once  suggests  its  use 
in  relation  to  the  obtunding  of  dentinal  hypersensitivity, 
but  not  until  it  is  made  to  penetrate  this  tissue  does  it 
prove  effective.    This  is  accomplished  in  two  ways:  by 
the  use  of  the  galvanic  current  and  by  pressure.    Cata- 
phoresis  has  been  before  the  profession  for  a  suflScient 
time  to  make  its  extended  treatment  in  a  work  of  the 
present  scope  unnecessary.    Its  use  has  been  quite  gen- 
erally, if  not  universally,  abrogated,  due  to  the  time 
<^onsumed   in  making  the  means  effective,   and  to  the 
55peeial  expensive  apparatus  necessary  for  the  process. 
These  objections  are  obviated,  with  no  sacrifice  of  gen- 
eral effectiveness,  by  the  use  of  the  pressure  method. 
A  pledget  of  cotton  saturated  with  a  2-10  per  cent,  solu- 
tion (stronger  solutions  can  be  used)  of  the  hydrochlo- 
rate  of  cocain  is  applied  in  the  cavity ;  over  this  is  placed 
a  disk  of  gutta  percha,  or  temporary  stopping,  and  pres- 
sure applied,  at  first  gentle,  not  to  cause  pain,  after 
which  it  may  be  gradually  increased.    After  one  or  two 
minutes  it  will  be  found  that  a  degree  of  dentinal  anes- 
thesia has  been  induced  which  will  enable  the  operator 
to  make  further  excavation  painlessly.    This  may  be  con- 
tinued  until   satisfactory  preparation  of  the   cavity  is 
reached. 

The  special  instruments  which  have  been  introduced 
for  the  purpose  of  forcing  the  cocain  solution  into  the 
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dentin  should  be  used  only  when  pulp  removal  is  in^ 
tended.  The  risk  incurred  by  their  use,  of  forcing  th 
anesthetic  into  the  pulp,  is  so  great  that  it  seems  stfang 
that  the  danger  did  not  from  the  beginning  impresfiP 
itself  upon  the  profession.  This  may  have  been  due- 
to  the  lack  of  recognition  that  cocain  is  a  protoplasmic 
poison,  and  that  its  forceful  entry  into  the  tissue  of  the 
pulp  will  almost  always  result  in  pulp  devitalization. 
In  this  sense  it  may  also  be  well  to  emphasize  the  pre- 
caution that  should  be  taken  when  the  pressure  is  ap- 
plied by  means  of  an  ordinary  burnisher  to  the  gutta 
percha  covering,  to  be  always  mindful  of  a  pulp  prox- 
imity; otherwise  this  organ  might  be  uncovered  and  com- 
plications arise  that  can  with  care  be  avoided.  A  num- 
ber of  tablets  containing  cocain,  or  some  substitute, 
together  with  other  agents,  have  been  placed  upon  the 
market.  The  tablet  made  by  Parke  Davis  &  Co.  after 
the  formula  of  Dr.  Hermann  Prinz  has  proved  very 
efficient  in  the  writers'  exi)erience:  Novocain,  gr.  1/3; 
thymolated  adren.,  gr.  1/1500;  sodium  chlorid,  gr.  1/8. 
In  very  shallow  cavities,  especially  those  situated  at 
the  gingival  border,  where  the  cocain  pressure  method 
cannot  be  successfully  utilized,  recourse  must  be  had 
to  the  escharotics.  These  comprise  such  agents  as 
phenol,  silver  nitrate,  zinc  chlorid,  sulphuric  acid,  tri- 
chloracetic acid,  hydrates  of  sodium  and  potassium,  the 
latter  used  in  combination  with  equal  parts  of  phenol 
and  known  as  Robinson's  Remedy.  The  cavity  should 
be  under  the  rubber  dam.  This  is  at  all  times  advisable, 
but  especially  so  when  it  is  intended  to  use  the  forego- 
ing remedies.  The  dam  affords  protection  to  the  sur- 
rounding tissues  and  insures  the  maintenance  of  dry- 
ness, a  necessary  factor  for  the  effective  action  of  these 
agents.     If  it  should  be  found  expedient  to  make  use 
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of  any  of  these  remedies  in  deep-seated  cavities,  some 
means  of  protection  must  be  afforded  tlie  pulp  from 
their  irritating  impress.  This  is  usually  accomplished 
hy  placing  a  thin  wafer  of  temporary  stopping  over  the 
dentin  overlying  the  pulp,  or  by  placing  two  or  three 
layers  of  an  impervious  varnish,  such  as  cavatin  or 
rubber  varnish,  in  the  same  region.  In  spite  of  the 
precaution  that  may  be  taken,  a  painful  response  fol- 
lows the  use  of  many  of  these  agents.  This  is  especially 
to  be  noted  in  the  use  of  zinc  chlorid  deliquesced.  If 
the  pain  following  the  use  of  this  remedy  is  very  acute 
and  lasting,  the  cavity  should  be  irrigated  with  sterilized 
tepid  water,  dried,  and  followed  by  an  application  of 
<^il  of  cloves,  cinnamon,  or  camphophenique.     Any  of 

these  agents  will  quickly  allay  the  distressing  symp- 
tom. 

According  to  the  testimony  of  some  operators  the 
refrigerants  have  proved  to  be  remedies  of  value  in  the 
treatment  of  hypersensitive  dentin.    The  group  includes 
such  drugs  as  ethylchlorid,  rhigolene,  ether,  etc.    They 
art  as  local  anesthetics  by  abstracting  the  heat  of  the 
part  to  which  they  are  applied.    In  the  authors'  experi- 
ence they  have  not  proved  effective  agents  in  dealing 
^ith  this  condition.    To  reduce  the  tissue  to  a  condition 
of  anesthesia,  or  even  partial  anesthesia,  invariably  re- 
sults in  a  severe  paroxysm  of  pain  to  which  many  pulps 
ultimately  succumb.     This  has  occurred  with  suflScient 
frequency,  and   the   pain   their   use   induced  has   been 
spoken  of  so  complainingly  l)y  most  patients,  that  these 
drugs  have  been  almost  entirely  eliminated  from  the 
authors'  practice.     This  ai)i)lies  with   special   force  to 
the  use  of  ethylchlorid  sprayed  against  the  dentin.  Note 
has  been  made  of  the  solution  of  menthol  in  chloroform 
and  ether,  or  cocain  dissolved  in  the  above  menstrua. 
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The  evaporation  of  the  chloroform  and  ether  neces- 
sarily reduces  the  dentinal  temperature,  but  these  so- 
lutions act  very  helpfully  and  should  not  be  confounded 
with  the  effect  of  the  ethylchlorid  spray.  So,  too,  the 
dipping  of  the  bur  in  ethylchlorid  is  useful  in  pre- 
venting the  high  heat  at  times  developed  by  the  rapidly 
revolving  bur,  and  in  this  sense  is  a  therapeutic  factor 
of  value. 

If  the  various  means  previously  considered  fail  to 
relieve  the  hypersensitive  condition,  the  use  of  a  general 
anesthetic  remains  to  be  noted.  The  objections  to  their 
use,  especially  chloroform  and  ether,  are  many,  and  so 
well  sustained  that  the  practice  of  their  utilization  has 
few  followers.  In  the  writers'  opinion  this  does  not 
apply  to  the  use  of  nitrous  oxid.  The  absolute  safety 
of  this  agent  as  an  anesthetic,  which  its  record  of  over 
half  a  centurv  fullv  sustains,  in  itself  sets  a  line  of 
demarcation  that  cannot  be  successfully  denied.  Ether, 
not  being  nearly  so  dangerous  an  anesthetic  as  chloro- 
form, nu\y  Ih^  used,  but  it  should  not  be  ^ven  to  affect 
the  patient  beyond  the  conscious  state.  Dr.  Jack  ^  thinks 
verv  favorablv  of  its  use  when  all  other  means  have 
failed  to  alleviate  the  dentinal  hyjiersensitivity.  But 
he  rei*onunends  the  induction  only  of  the  first  stage  of 
anesthesia  wherein  consciousness  still  remains.  Chloro- 
form the  san\e  author  jH^sitively  interdicts  in  the  treat- 
ment of  the  condition  under  discussion.  With  this  all 
ojvrators  who  ari^  fully  ivnversant  with  the  history  of 
chloroform  in  its  use  for  dental  oiH^rations,  and  with 
its  physioK\v:ical  action,  will  fully  concur.  Furthermore, 
it  u\ust  Iv  nottnl  that  ouiv  the  |vitient  is  impressed  with 
the  vahie  of  this  tiunlo  of  obtunding  hyi^rsensitive  den- 
tin, subst\{uot\t  attomrts  at  cavity  preparation  become 
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an  impossible  procedure,  unless  the  same  means  are 
utilized.  This  actually  means  that  at  every  sitting  the 
patient,  ouce  given  an  anesthetic,  will  insist  upon  again 
being  placed  under  its  influence,  thus  establishing  a  con- 
dition fraught  with  serious  consequences  from  all  points 
of  view. 

Reference  .has  been  made  to  the  safety  of  nitrous 
oxid.  This  is  generally  conceded.  Therefore,  its  use 
as  a  therapeutic  means  for  the  relief  of  dentinal  hyper- 
sensitivity is  good  practice  when  utilized  as  a  dernier 
ressort;  that  is,  after  all  local  means  fail.  The  anes- 
thesia is  quite  sufficient  for  the  preparation  of  most 
cavities,  and,  aside  from  the  general  objection  alluded 
to,  and  which  applies  to  the  use  of  all  anesthetics  as  a 
means  of  overcoming  dentinal  hypersensitivity,  nitrous 
oxid  is  free  from  all  other  unfavorable  consequences. 

Recently  Dr.  G.  T.  Gregg  of  Pittsburgh  has  intro- 
duced a  special  form  of  inhaler  whereby  nitrous  oxid  and 
oxygen  can  be  administered  to  induce  a  state  of  analge- 
sia entirely  sufficient  for  the  painless  excavation  of  cavi- 
ties, without  total  loss  of  consciousness.  The  inhaler  is 
adjusted  to  the  patient's  head,  in  no  way  interfering 
with  the  preparation  of  the  cavity. 


CHAPTER  XI 


Definition  and  Etiology.— Erosion  is  a  dental  lesion 
characterized  by  cup-like  excavations,  which  can  be  ac- 
counted for  only  if  we  admit  the  existence  of  both  chem- 
ical and  mechanical  factors.  Alone,  neither  is  compe- 
tent to  produce  the  smooth  and  polished  areas  truly 
characteristic  of  the  condition. 

The  term  erosion  is,  at  times,  employed  to  indicate 
a  variety  of  enamel  lesions  resultant  of  hereditary 
syphilis,  the  well  known  type  of  deformity  known  as 
Hutchinson  teeth,  named  after  Jonathan  Hutchinson  of 


A.    RpTPiilly  eru[i)Kl.       b.     AI  maturily.     (Burchard's  "  Patholosr-") 

Enjrinnd.  who  first  adequately  described  the  condition 
(Fig.  +4). 

More  recently  the  term  dental  erosion^  has  been 
euiiili>y(Hl  to  apply  to  the  form  of  enamel  defects  due 
to  hereditary  syphilis,  in  distinction  to  chemical  erosion 
found  as  iiWve  described,  in  which  we  have  a  loss  of 
tooth  substance  due  to  the  action  of  an  acid,  and  further 

'  IVxf.if  ('iijmii.'.  I'li-i-mWr.  l'.'iis>. 
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distinguished  by  the  polished  areas  which  can  only  be 
conceived  as  being  formed  in  a  mechanical  manner. 

The  term  dental  erosion  as  applied  to  the  syphilitic 
manifestations  of  enamel  defects  is  not  well  chosen,  and 
its  use  is  likely  to  lead  to  considerable  confusion.  The 
chepnical  erosion  under  present  consideration  is  a  dis- 
tinctive condition  appearing  most  frequently  upon  the 
labial  surfaces  of  the  anterior  teeth,  although  the  bicus- 
pids and  molars  may  be  affected.  It  is  entirely  dis- 
tinct from  caries,  which  occurs  most  frequently  in  pits 
and  fissures,  and  adjacent  to  the  contact  point  of  teeth; 
^^  other  words,  where  lactic  acid  fermentation  takes 
pluce  and  goes  on  undisturbed.  In  chemical  erosion 
*h^  cavity  begins  where  fermentation  is  least  likely  to 
^<^rir.  Furthermore,  in  caries  we  find  softened  den- 
^^^y  usually  discolored.  In  erosion  these  characters  are 
^t^Sent,  although  caries  may  be  inaugurated  in  an  ex- 
cavation  of  erosion.  Erosion  is  also  distinct  from  abra- 
^^Ofi,  a  mechanical  wearing  away  of  tooth  substance, 
Usually  noted  upon  the  occlusal  surfaces  of  teeth. 

Erosion  has  been  reported  as  existing  in  individuals 
^vho  had  never  made  use  of  the  tooth  brush.  Tomes  also 
^ej)orts  its  appearance  in  animals.  In  these  instances 
the  passage  of  the  food  and  the  friction  of  the  lips  and 
cheek  must  have  been  competent  to  establish  the  abrasive 
effects  noted.  In  no  other  wav  can  the  existence  of  the 
smooth  and  polished  areas  be  made  out. 

Areas  of  erosion  are  found  most  frequently  upon 
the  labial  and  buccal  surfaces,  esjjecially  the  labial. 
These  cases  appear  to  be  associated  with  an  altered 
secretion  of  the  labial  glands.  Dr.  Kirk,  in  an  address 
before  tlie  Second  District  Dental  Society,  to  which  we 
shall  again  refer,  calls  attention  to  a  condition  of  gen- 
eral erosion  which  may  attack  any  of  the  surfaces  of 
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teeth,  and  which  he  believes  to  be  due  to  excessive  oral 
fermentation  resulting  in  the  formation  of  large  quanti- 
ties of  lactic  acid.  Dr.  Hinkins,^  in  a  study  of  erosion, 
reports  that  acetic,  formic,  propionic,  and  butyric  acid, 
any  of  which  may  result  from  oral  fermentation,  are 
also  competent  to  produce  the  same  effect  as  lactic  acid, 
and  the  crystals  formed  by  the  combination  of  any  of 
these  acids  with  the  calcium  constituents  of  the  tooth 
could  not  be  differentiated  by  means  of  the  micropolari- 
scope. 

From  a  series  of  investigations  conducted  by  the  late 
Dr.  W.  D.  Miller,  reported  in  the  Dental  Cosmos,  the 
condition  appeared  to  this  investigator  as  being  due 
to  the  mechanical  action  of  powders  and  other  sub- 
stances used  in  the  cleansing  of  the  teeth.  But,  notwith- 
standing the  high  authority  of  this  experimenter,  the 
condition  cannot  be  considered,  in  view  of  the  available 
data,  in  an  etiological  sense,  apart  from  a  chemical 
agent  having  the  power  to  combine  chemically  with 
the  substance  of  the  tooth,  and  either  formed  in  the 
mouth  or  else  discharged  by  the  mucous  glands  of  the 
lip. 

In  a  large  percentage  of  cases  of  erosion  the  coexist- 
ence of  a  condition  commonly  designated  the  ^^ gouty 
diathesis**  can  be  clearly  established,  and,  as  the  gouty 
diathesis  essentially  imi)lies  a  nutritive  disturbance,  un- 
der a  state  of  suboxidation,  in  which  neutral  or  alkaline 
secretions  are  changed  to  an  acid  reaction,  support  is 
given  to  the  theory  of  the  systemic  causation  of  the  dis- 
ease. 

Dr.  A.  P.  Brubaker,  in  the  Ipiternational  Dental  Jour- 
md,  December,  1894,  presented  an  article  on  '*The  Caus- 
ation of  Dental  Erosion,"  in  which  he  sought  to  ac- 

*  Itenu^  of  Inttrtst,  March,  ll>07. 
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count  for  the  origin  of  the  acid  in  the  following  man- 
ner: The  gouty  diathesis  essentially  implies  the  reten- 
tion of  excessive  waste  in  the  blood;  this  results  in  an 
irritation  of  various  cells  throughout  the  body.  In  re- 
lation to  secreting  cells  this  irritation  would  lead  to  an 
altered  activity  of  these  cells  with  an  alteration  in  their 
secretion.  The  physiological  law  of  secretion  as  it  oc- 
curs in  mucous  glands  is  that  the  cells  of  the  gland 
draw"  from  the  blood  such  materials  as  they  transform 
into  mucin.  Upon  the  amount  of  blood  carried  to 
the  cells  the  production  of  mucin  is  dependent.  Dur- 
ing glandular  activity,  excited  by  the  secretory  nerves, 
the  blood  vessels  are  enlarged,  owing  to  the  action  of  the 
vasomotor  nerves.  This  results  in  secretion.  The  nerves 
which  affect  the  blood  vessels  and  glands  originate 
in  special  centers  in  the  medulla  oblongata.  These  cen- 
ters may  be  stimulated  in  two  ways:  Irritation  at  the 
periphery  and  transmitted  through  sensory  nerves,  and 
second,  by  the  character  of  the  plasma  carried  to  these 
centers.  The  condition  characterized  as  the  ^' gouty  dia- 
thesis'' is  not  only  competent  to  bring  about  an  in- 
creased blood  supply  to  the  glands,  but  if  it  persists 
leads  to  a  permanent  dilatation  of  the  blood  vessels  sup- 
plying the  glands.  The  plasma  diffusing  through  the 
glandular  cells  normally  contains  the  alkaline  sodium 
phosphate.  This  salt  readily  parts  with  one  atom  of 
sodium  when  brought  into  relation  with  carbonic  acid 
and  leads  to  the  formation  of  the  acid  sodium  phos- 
phate:   Na^  HPO4+H2  C03=Na  H^  PO^-f  Na  H  CO3. 

Under  normal  conditions  the  CO2  formed  during  cell 
activity  is  insuflBcient  to  bring  about  the  change  of  the 
alkaline  sodium  phosphate  into  the  acid  sodium  phos- 
phate. But  with  the  increased  cell  activity  brought 
about  as  noted,  or  with  any  condition  which  favors  ex- 
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cessive  retention  of  carbon  dioxid  in  the  blood,  whe 
it  combines  with  a  molecule  of  water  and  exists  as  ca 
bonic  acid  Hg  CO3,  the  change  of  the  alkaline  into  t 
acid  sodium  phosphate  may  occur. 

Concerning  this  agent,  Dr.  Brubaker  says:     *^Tli^ 
presence  of  this  acid,  it  must  be  confessed,  has  not  beei::^ 
demonstrated,  inasmuch  as  there  are  no  known  tests  b^^ 
which  it  can  be  detected  when  dealing  with  such  smalK 
amounts."    However,  granting  its  formation,  is  it  com- 
petent to  decalcify  tooth  structure!     To  determine  this 
Dr.  Brubaker  immersed  a  tooth  for  a  week  in  a  weak 
solution  of  acid  sodium  phosphate.     **At  the  end  of  a 
week  the  tooth  showed  two  small  eroded  spots  and  a 
number  of  transverse  furrows,  due  to  the  action  of  a 
tooth  brush  which  was  used  daily.    In  addition  the  cut- 
ting  edges  of  the  tooth  show  a  distinctly  eroded  charac- 
ter." 

This  would  occur  after  the  following  manner:  Na, 
H2  P04+Ca3  (P04)o=NaCaP04+oH  Ca  PO4  (acid  sodi- 
um phosphate  +  calcium  phosphate  =  sodium  calcium 
phosphate+acid  calcic  phosphate). 

A  double  decomposition  takes  place — sodium  calcium 
phosphate,  an  insoluble  body,  and  acid  calcium  phos- 
phate are  formed.  With  the  addition  of  a  new  molecule  of 
acid  sodium  phosphate  from  the  gland,  a  further  reac- 
tion occurs:  Na  H,>  P0,+2Ca  H  PO^^Na  Ca  PO^+Ca 
(H2  P04)2  (acid  sodium  phosphate+acid  calcic  phos- 
phate ==  sodium  calcium  phosphate-f  diacid  calcic  phos- 
phate). 

**In  this  way  the  calcium  phosphate  of  the  tooth  is 
disintegrated  by  being  converted,  first,  into  mono,  and, 
second,  into  diacid  calcic,  i)hosphate." 

In  an  address  ^  delivered  before  the  Second  District 
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Dental  Society  on  **The  Clinical  and  Chemical  Study 
of  a  Case  of  Dental  Erosion/'  Dr.  Kirk  apparently 
agrees  with  Dr.  Brubaker  as  to  the  chemical  reaction 
which  results  in  the  formation  of  acid  sodium  phosphate, 
as  shown  by  the  following:  *'The  excess  of  carbonic 
acid  in  the  blood  is,  to  a  certain  extent,  taken  care  of  in 
the  excretory  cells  of  the  kidney  by  the  mass  action  of 
carbonic  acid  upon  the  sodium  phosphate  of  the  blood, 
thus:  H2CO3  +  H  Nag  P0^=J1  Na  CO3+H2  Na  PO^." 
Again  Dr.  Kirk  says:  *' Where  through  faulty  metab- 
olism carbonic  acid  is  produced  out  of  normal  propor- 
tion, as  in  the  gouty  diathesis,  then  not  only  the  kidneys 
but  also  the  buccal  glands  take  up  this  same  action,  and 
we  have  the  conversion  of  disodium  phosphate  into  the 
acid  sodium  phosphate  in  those  glands,  their  exudate 
slowly  eroding  the  teeth."  As  Dr.  Kirk^  at  one  time 
doubted  the  correctness  of  the  above  chemical  reaction, 
closer  study  apparently  has  convinced  him  that  it  ac- 
tually takes  place,  and  this  is  in  accord  with  the  views 
of  chemists  who  have  studied  the  physiological  and  jjatli- 
ological  reactions  of  the  body. 

In  Dr.  Kirk's  studies  of  a  case  of  dental  erosion,  in- 
corporated  in  the  address  previously  referred  to,  he 
suggests  a  classification  of  this  condition  into  general 
and  local  erosion,  according  to  its  etiological  relation. 
By  dialyzing  the  saliva  of  the  subject  whom  Dr.  Kirk 
had  under  observation,  he  found  by  the  aid  of  the  micro- 
polariscope  crystallizable  salts  to  have  been  contained 
therein,  and,  as  Dr.  Kirk  believed,  could  only  have  been 
formed  by  the  action  of  lactic  acid  upon  the  calcified 
constituents  of  the  tooth,  and,  as  lactic  acid  cannot  be 
considered  as  being  exuded  by  the  human  glands,  its 
presence  in  the  oral  cavity  must  be  ascribed  to  a  condi- 
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tion  favoring  excessive  fermentation  and  production.  In 
these  cases  any  surface  of  the  tooth  may  be  attacked. 
For  this  condition  Dr.  Kirk  suggested  the  term  gen- 
eral erosion,  in  distinction  of  the  local  erosion  caused 
by  an  acid  mucus  secretion  of  the  glands,  chiefly  located 
beneath  the  lip,  which  usually  attacks  the  labial  sur- 
faces of  the  anterior  teeth,  and  which  is  due  either  to 
the  acid  sodium  phosphate  or  the  acid  calcium  phos- 
phate. 

In  the  investigations  ^  reported  by  Dr.  J.  E.  Hin- 
kins,  previously  referred  to,  emphatic  objections  are 
sustained  to  the  conclusions  presented  by  Dr.  Kirk. 
These  objei^tions  bear  upon  the  claim,  made  by  Dr.  Kirk 
in  his  address,  that  the  micropolariscope  determined 
the  salts  obtained  from  the  dialyzed  saliva  to  be  calcium 
lactophosphate,  calcium  lactate,  and  magnesium  lacto- 
l>hosi^hate — i.  o.»  the  salts  formed  by  the  action  of  lac- 
tic acid  uiH>n  the  inorganic  constituents  of  the  tooth. 
Hut  Dr.  Hinkins  contends  that,  as  acetic,  formic,  pro- 
pionic, and  butyric  acid,  any  of  which  may  be  formed  in 
the  mouth  by  the  i>riH*ess  of  fermentation,  may  also 
iH>mbine  with  the  inorganic  i'onstituents  of  the  tooth, 
and  as  the  resultant  crystals  examined  under  the  micro- 
|H^lariv<iVi  e  in  many  instanivs  would  liave  a  similar  aj)- 
jvanuKv  to  those  fornuHl  by  the  action  of  lactic  acid, 
and  as  Dr.  Kirk  ompUmHi  no  ihtmical  tei^ts  to  support 
his  finding  of  what  ho  Mievovl  to  be  certain  crystals, 
thon^foro  Dr.  Kirk*s  ivnolusions  ixmceming  the  crystals 
whi\*h  ho  obiaintHi  from  tlio  s;Uiva  of  the  case  under 
study,  a!\d  \vhiv*h  ho  Ivliovtni  to  Iv  formed  by  the  action 
of  luU.-  ,:. :.)  vnvn  tiio  tiH^th  structure,  have  not  been 
sciontitiv*a!-v  tuculo  out. 

Dr.  Hinki!is  furtl:onr.on^  nn>orts  examinations  of  the 
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salts  obtained  from  the  saliva  of  individuals  suffering 
from  general  erosion,  as  follows:  *'In  every  case  ex- 
amined the  crystals  obtained  from  the  dialyzed  acid 
saliva  were  entirely  different  from  those  described  by 
Dr.  Kirk,  and  different  from  the  sheaf-like  forms  which 
are  obtained  by  treating  calcium  phosphate  with  lactic 
acid  and  allowing  this  solution  to  evaporate  on  slides, 
and  which  were,  of  course,  the  so-called  calcium  lacto- 
phosf)hate. ' ' 

In  further  corroboration  of  the  negative  finding  of 
lactic  acid  in  acid  salivas  of  individuals  suffering  from 
erosion.  Dr.  Hinkins  states  that  the  committee,  of  which 
he  was  a  member,  tested  for  lactic  acid  by  chemical 
means.  In  six  cases  tested,  only  one  showed  lactic  acid 
by  Ewald's  test,  and  this  in  amount  far  less  than  the 
amount  of  add  present  in  these  cases  as  determined  by 
titration.  The  report  further  claims  that  ''the  so-called 
calcium  lactophosphate  of  Dr.  Kirk  is  nothing  but  cal- 
cium acid  lactate,  that  is,  calcium  acid  lactate  mixed 
with  a  small  amount  of  calcium  phosphate.  There  is  no 
phosphate  radical  in  these  sheaf-like  crystals.  However, 
the  compound  of  calcium  acid  lactate  and  calcium  phos- 
phate may  have  been  broken  up,  as  Dr.  Kirk  ^  claims,  in 
the  boiling  of  the  solution. 

Dr.  Hinkins  is  as  strongly  opposed  to  the  theory  of 
local  erosion  as  being  due  either  to  the  formation  of 
the  acid  sodium  phosphate  or  the  acid  calcium  phos- 
phate, as  intimated  first  by  Brubaker  and  later  sup- 
ported by  Kirk,  as  he  is  opposed  to  the  theory  of  gen- 
eral erosion.  His  opposition  is  based  on  the  claim  that 
carbonic  acid  cannot  convert  hydrogen  disodium  phos- 
phate into  dihydrogeu  sodium  phosphate.  But  in  rela- 
tion to  this  claim  he  is  in  antagonism  to  the  prevalent 
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view  held  by  physiological  chemists  in  regard  to  t 
acidity  of  the  urine,  the  cause  of  which  has  been  detep' 
mined  as  being  due  to  the  presence  of  the  acid  sodi 
phosphate,  which  is  dihydrogen  sodium  phosphate. 

From  investigations  referred  to  by  Dr.  G.  W.  Cook 
several  interesting  facts  may  be  gathered,  all  of  whic 
tend  to  demonstrate  that  the  process  of  dental  erosior^ 
cannot  be  considered  as  being  a  simple  chemico-biologi — 
cal  affection,  the  result,  in  all  instances,  of  one  agents 
but  that  most  likely  many  factors  are  concerned  in  th^ 
condition,  some  of  which,  at  least  up  to  the  present 
time,  have  defied  detection.     Dr.  Cook  states  that  at 
one  time  he  was  of  the  opinion,  as  a  result  of  his  in- 
vestigations, that  mucic  acid  would  produce  a  typical 
condition  of  erosion,  but  he  soon  discovered  that  many 
of  the  bacteria  that  ordinarily  inhabit  the  oral  cavity 
had  the  power  to  break  up  this  acid ;  also  that  this  acid 
quickly  lost  its  solvent  effect  upon  the  tooth  by  being 
neutralized  by  the  neutral  salts  which  it  extracted  from 
the  tooth,  and  that,  while  the  saliva  might  contain  cer- 
tain mucoid  substances  from  which  mucic  acid  might 
easily  arise,  its  quick  neutralization  and  decomposition 
leave  it  undetermined  as  to  the  part  this  acid  plays  in 
erosion. 

Reference  is  also  made  to  the  investigations  of  Ac- 
ree  and  Hinkins,  which  appeared  to  show  that  at  times 
the  saliva  taken  direct  from  the  salivary  glands  may 
contain  as  much  acid  as  that  detected  in  the  mouth  sub- 
ject to  fermentative  changes;  also  that  certain  cells  are 
quite  readily  affected  in  a  manner  that  gives  rise  to  the 
production  of  an  acid.  This  has  been  noted  by  Bru- 
baker  and  others.  An  interesting  fact,  developed  from 
the  work  of  these  several  investigators,  disclosed  the 
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absence  of  lactic  acid  in  the  oral  cavity  of  those  affected 
with  erosion,  and  of  many  suffering  from  caries. 

In  view  of  this,  and  of  the  uncertainty  of  the  tests 
made  by  Dr.  Kirk  concerning  the  case  he  investigated, 
and  which  he  believed  to  be  caused  by  an  over-produc- 
tion of  lactic  acid  in  the  oral  cavity,  the  part,  if  any, 
that  this  acid  may  have  in  causing  erosion  is  not  known. 
But  the  views  of  most  investigators  concerning  the  etiol- 
ogy of  erosion  appear  to  be  that  it  is  associated  with 
an  acid  secretion  of  the  mucus  glands  of  the  lip,  and, 
while  the  nature  of  the  acid  or  acids  remains  undeter- 
mined, the  work  of  Brubaker,  and  later  that  of  Kirk, 
concerning  the  origin  and  effect  of  the  acid  sodium 
phosphate,  appear  to  offer  the  best  working  hypothesis 
in  our  comprehension  of  the  pathological  lesion  known 
as  local  erosion. 

Therapeutics.— In  view  of  the  available  data  concern- 
ing the  etiology  of  erosion,  its  treatment  may  be  consid- 
ered under  two  heads,  local  and  general. 

Local  Treatment. — The  local  treatment  consists  of 
the  proper  preparation  of  the  eroded  areas  and  the  in- 
sertion of  porcelain  inlays,  and  the  use  of  such  thera- 
peutic agents  as  might  prevent,  or  else  change,  the  na- 
ture of  the  glandular  secretion. 

Dr.  Brubaker^  recommended  the  use  of  the  electro- 
cautery as  a  means  of  destroying  the  labial  glands  and 
thus  preventing  a  possible  perverted  secretion  from  act- 
ing upon  the  tooth  structure. 

Dr.  Geo.  W.  Cook^  reports  considerable  success  in 
the  use  of  silver  nitrate,  especially  in  the  first  stages  of 
the  disease.  At  first  he  believed  its  beneficial  effects 
to  be  due  to  its  application  to  the  eroded  surface,  but 
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later  he  concluded  that  the  results  obtained  were 
to  the  contact  of  the  silver  salt  with  the  mucus  glanc:^ 
and  in  this  way  changing  the  character  of  the  secretic^-^ 
so  as  to  prevent  its  deleterious  action.  But  it  appeal 
as  though  the  good  effects  to  be  noted  following  the  ui 
of  silver  nitrate  might  be  due  to  its  astringent  action 
upon  the  gland,  and  not  to  its  chemical  tendency  t* 
change  the  nature  of  the  glandular  secretion.  Brubake^ 
has  shown  the  probability  of  the  existence  of  an  in- 
creased blood  supply  in  glands  giving  off  an  altered  se- 
cretion, which  increased  blood  supply  might  be  reduced 
to  a  state  of  normality  by  the  astringent  effect  of  silver 
nitrate,  inducing  a  normal  secretion. 

The  general  use  of  porcelain  as  a  filling  in  this  class 
of  cases  marks  a  decisively  progressive  step  in  dentis- 
try; in  no  other  manner  can  the  normal  appearance  of 
the  teeth  be  as  closely  approximated,  nor  can  as  perma- 
nent an  operation  be  made  with  any  other  material  at 
our  command  at  the  present  time.  Before  the  advent 
of  the  porcelain  inlay  many  operators  regarded  gold 
as  a  filling  material  in  these  cases  as  being  contraindi- 
cated,  not  only  because  of  its  conspicuousness  and  con- 
sequent offense  to  the  esthetic  sense,  but  also  because 
of  its  high  negative  potential  position  and  the  positive 
potential  relation  of  the  tooth  favoring  an  increased 
formation  of  acids,  and  thereby  aiding  in  the  destructive 
effect  upon  the  tooth. 

With  the  filling  of  the  eroded  areas  the  patient  is 
to  be  instructed  in  the  probable  value  of  the  use  of 
antacid  agents  as  a  means  of  neutralizing  the  acid  se- 
cretions. Milk  of  magnesia,  which  is  the  hydrate  sus- 
pended in  water,  serves  this  purpose  admirably.  A 
preparation  has  recently  been  placed  upon  the  market 
to  which  have  been  added  thymol,  menthol,  and  flavoring 
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oils,  the  presence  of  these  ingredients  imparting  other 
desirable  effects  to  the  mixture.  It  is  to  be  used  prior 
to  retiring  at  night  It  remains  adherent  to  the  sur- 
faces of  the  teeth,  and,  as  the  destructive  effect  of  the 
acid  secretion  is  greatest  during  the  period  of  sleep,  the 
use  of  this  agent  at  the  time  suggested  is  likely  to  prove 
most  beneficial.  Calcium  carbonate,  packed  between  the 
teeth  and  rubbed  over  the  labial  surfaces,  is  also  an  ex- 
cellent remedy. 

General  Treatment. — The  general  concurrence  of 
views  of  most  writers  concerning  the  etiology  of  erosion 
as  being  due  to  an  acid  secretion  of  the  labial  glands 
has  been  noted.  And  as  the  perverted  labial  secretion, 
in  the  light  of  our  present  knowledge,  can  only  be  re- 
garded as  expressing  a  departure  from  the  normal 
equilibrium  expressed  as  health,  the  applied  therapeu- 
tics cannot  be  considered  as  being  complete  without  a 
search  being  made  for  the  discovery  of  the  systemic 
factor  that  might  be  involved.  It  has  been  pointed  out 
that  the  excessive  retention  in  the  blood  of  carbon  di- 
oxid,  expressive  of  a  state  of  suboxidation  and  related 
to  a  group  of  phenomena  known  as  the  **  gouty  dia- 
thesis," best  accounts  for  the  abnormal  acid  secretion. 
It  might  be,  as  intimated  by  Dr.  W.  X.  Sudduth,^  that 
a  lowered  nervous  condition  is  responsible  for  the  acid 
formation.  The  plan  of  treatment  should  include  an 
attempt  to  deal  with  the  systemic  factor.  Those  cases  ^ 
in  which  antigout  treatment  has  been  applied  have  re- 
sponded favorably;  so,  too,  with  patients  who  developed 
erosion  during  an  attack  of  neurasthenia,  and  in  whom 
the  disease  appeared  permanently  arrested  upon  recov- 
ery from  the  nervous  attack.    It  may  be  that  the  sys- 

'  Johnson's  "Operative  Dentistry." 
'Bnrehard's   * '  Patholojjy.  *  * 
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temic  factor,  owing  to  our  limited  knowledge,  remai 
unknown.     In  such  cases  no  permanent  abatement 
the  destructive  action  of  the  acid  can  be  secured,  unle 
the  systemic  factor  in  some  unknown  manner  is  fortr' 
nately  eliminated.    But  the  advances  made  in  the  stu 
of  the  saliva,  and  the  additions  that  are  being  constant 
made  to  our  knowledge  in  j)athological  studies,  offer 
basis  for  the  hope  that  we  are  nearing  the  complete  sol 
tion  of  erosion. 


CHAPTER  Xn 


PYORRHEA    ALVEOLARIS 


DefinitioiL — The  term  pyorrhea  alveolaris  is  used  to 
indicate  a  disease  marked  by  degenerative  and  necrotic 
changes  in  the  alveolar  and  pericemental  tissues,  an  in- 
creasing looseness  of  the  tooth,  tumefaction  of  the  gum, 
a  flow  of  pus  from  the  alveolus,  and,  generally,  deposits 
of  calculi  upon  the  roots  of  the  affected  teeth.  The 
term  pyorrhea  alveolaris  indicates  but  one  symptom  of 
the  disease,  i.  e.,  a  flow  of  pus  from  the  alveolus,  but 
the  disease  usually  embraces  all  of  the  aforementioned 
conditions. 

Almost  numberless  attempts  have  been  made  to  in- 
troduce terms  more  descriptive  of  the  pathological  fea- 
tures of  the  disease,  but  not  any  appear  to  be  used  as 
extensively  as  the  term  pyorrhea  alveolaris,  which,  per- 
haps, from  long  usage,  appears  to  have  a  permanent 
hold  upon  the  profession. 

Dr.  Peirce^  gives  the  following  list  of  synonyms: 
**  Suppurative  conjointe;  pyorrhea  interalveoli  dentaire; 
gingivitis  expulsiva ;  osteo-periostiti-alveolo  dentaire ; 
pyorrhea  alveolo;  cemento  periostitis;  infectioso-alveo- 
litis ;  calcic  inflammation ;  phagedenic-pericementitis ; 
Riggs*  disease;  hematogenic  calcic  pericementitis;  blen- 
orrhea  alveolaris;  gouty  pericementitis.  To  this  list 
may  be  added  the  term  interstitial  gingivitis,  introduced 
by  Dr.  Talbot. 

*  *  *  American  Textbook  of  Operative  Dentistry. ' ' 
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Etiology.— Almost  from  the  beginning  of  the  reco 
nition  of  the  disorder  antagonistic  views  have  been  hel-    ^ 
by  observers  as  to  its  etiologJ^    In  1875,  Dr.  John  \V^- 
Riggs,  in  a  i)ai>er  before   the  American  Academy  o:^  • 
Dental  Surgery,  contended  that  the  disease  is  of  locai^ 
origin,  due  to  calcific  deposits,  and  that  the  removal  o^ 
these  deposits  almost  invariably  leads  to  a  cure.    These -^ 
conclusions  were  in  direct  antagonism  to  the  views  pre- 
viously presented  by  Dr.  E.  Magitot,  who  maintained 
that  the  disease  was  due  to  systemic  factors.    He  recog- 
nized its  frequent  appearance  in  those  of  the  rheumatic 
type.    Both   investigators    regarded   the   thorough   re- 
moval of  all  deposits  as  an  essential  feature  of  the  treat- 
ment.    In  this  regard  there  is  at  the  present  time  a 
general  unanimity.     For  the  past  thirty-five  years,  or 
more,  these  resiKJctive  views  as  to  the  etiology  of  pyor- 
rhea have  been  steadfastly  maintained  by  the  followers 
of  these  early  investigators,  and  to-day  the  condition  of 
the  controversy  is  about   the  same — with  probably  a 
steady  augmentation  of  number  of  those  who  contend 
that  the  clinical  features  grouped  as  pyorrhea,  in  some 
instances,  belong  to  a  class  the  etiology  of  which  un- 
questionably is  to  be  found  in  abnormal  conditions  of 
nutrition  and  metabolic  changes,  just  as  Magitot  con- 
tended over  forty  years  ago. 

The  followers  of  Riggs,  on  the  other  hand,  insist 
that  all  clinical  manifestations  of  pyorrhea  alveolaris 
are  entirely  due  to  causes  operating  through  the  oral 
cavity,  and  with  the  thorough  removal  of  these  causes  a 
permanent  cure  may  be  established  in  almost  every  in- 
stance. Each  party  to  the  discussion  appears  to  be  well 
fortified  with  records  and  patients.  It  cannot  be  denied 
that  many  i)atients  can  be  shown  who  stand  as  conclu- 
sive testimony  to  the  excellent  results  obtained  entirely 
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by  local  means.  The  labors  of  such  men  as  Drs.  D.  D. 
Smith,  Robert  Good,  J.  D.  Patterson,  and  others  who 
stand  unalterably  committed  to  the  view  that  pyorrhea 
alveolaris  is  the  result  only  of  local  causes,  and  who  de- 
pend entirely  upon  local  measures  in  treatment,  show 
most  satisfactory  results. 

On  the  other  hand,  reference  has  been  made  to  the 
observation  of  Magitot  that  the  disease  appeared  most 
frequently  in  the  gouty  and  rheumatic.  Dr.  W.  J.  Reese,^ 
in  1886,  read  a  paper  entitled  **  Uremia  and  Its  Effect 
upon  the  Teeth,"  in  which  he  stated  that  uric  acid  de- 
posited from  the  blood  caused  inflammation  followed  by 
suppuration  of  the  pericementum.  In  a  series  of  in- 
vestigations reported  in  the  International  Dental  Jour- 
nal for  1892-94-95,  Dr.  C.  N.  Peirce  has  conclusively 
demonstrated  that,  in  certain  forms  of  pyorrhea,  called 
by  him  hematogenic  calcic  pericementitis,  and  later  des- 
ignated by  Dr.  E.  T.  Darby  gouty  pericementitis,  the 
disease  is  **but  a  local  expression  of  the  gouty  diathesis 
and  directly  dependent  on  the  deposition  of  the  uric 
acid,  urates,  and  calcium  salts  in  the  pericemental  mem- 
brane.'* In  these  investigations  all  the  well  known  tests 
for  uric  acid  were  made,  and  each  test  revealed  crystals 
of  uric  acid,  sodium  urate,  and  calcium  phosphate,  and 
seemed  to  establish  beyond  doubt  that,  in  the  form  of 
pyorrhea  alveolaris  referred  to,  the  cause  was  due  to 
these  deposits.  These  tests  were  made  in  connection 
with  clinical  observations,  which  of  themselves  strongly 
hinted  the  conclusion  that  the  pyorrhea  referred  to  was 
a  gouty  manifestation.  Having  incontrovertibly  demon- 
strated the  presence  of  the  uratic  salts  upon  the  roots 
of  teeth,  it  is  a  very  easy  matter  to  account  for  the  sub- 
sequent pathological  features.    The  salts  by  their  pres- 

* ' '  American  Textbook  of  Operative  Dentistry. ' ' 
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ence  induce  first  hyperemic  and  later  inflammatory 
changes,  thereby  establishing  a  condition  which  offers 
little  or  no  resistance  to  pyogenic  infection.  The  pus 
becomes  an  additional  factor  of  the  degenerative  and 
necrotic  changes  affecting  the  pericementum  and  alve- 
olar walls.  The  destruction  of  these  tissues  leads  to  the 
progressive  loosening  of  the  tooth,  until  its  loss  puts  to 
an  end  the  disease  process. 

If  the  patient  should  apply  for  treatment  at  almost 
any  stage  of  the  disease,  and  the  removal  of  all  de- 
posits should  be  effectively  performed,  and  if,  with  this, 
and  the  use  of  germicidal  agents  and  such  other  remedies 
as  may  induce  the  resolution  of  inflamed  tissues  the 
tooth  should  return  to  a  condition  of  comparative  nor- 
mality, the  argument  of  local  causation  of  the  disease, 
because  local  measures  apparently  effected  a  cure,  would 
be  extremely  fallacious.  Nevertheless,  this  appears  to 
form  a  strong  feature  of  the  basis  of  the  argument  of 
those  who  contend  that  no  systemic  factor  is  involved  at 
any  time  in  pyorrhea  alveolaris. 

On  another  point  of  the  discussion.  Dr.  J.  D.  Patter- 
son^ writes  as  follows:  **Wliatever  the  predisposition 
found  in  heredity  and  environment,  yet  without  local  ir- 
ritation of  some  description  the  proliferation  of  cells 
found  in  hypertroi)hy  does  not  ensue.  If  investigators 
in  pathology  tell  us  this,  well  may  we  put  at  once  aside 
the  claim  often  made  that  the  condition  under  consid- 
eration (pyorrhea  alveolaris)  is  per  se  of  constitutional 
origin,  or  caused  by  a  specific  microorganism.  Those 
who  seek  for  the  etiology  of  pyorrhea  in  obscure  forces 
should  return  to  the  plain  and  provable  logic  of  cause 
and  effect,  and  forsake  the  speculative  and  unreliable. 
In  the  etiology  of  the  condition  the  following  statement 

'  Johnson 's  *  *  Textbook  of  Operative  Dentistry. ' ' 
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nray  be  safely  made:  Any  irritant,  of  whatever  na- 
ture, which  impairs  the  integrity  and  continuity  of  the 
gingival  gum  margin,  may  caurse  pyorrhea;  and  with- 
out this  impairment  the  condition  will  not  be  established. 
This  may  be  followed  by  another  proposition,  viz. :  Sys- 
temic  conditions  or  a  constitutional  diathesis  without 
local  irritation  do  not  destroy  the  integrity  of  the  gin- 
gival border.'' 

This  quotation  is  made  as  it  appears  in  a  textbook 
of  operative  dentistry,  and  expresses  the  views  of  one 
committed  to  the  local  causation  theory  of  pyorrhea. 
But  these  views  are  unsupported  by  any  kind  of  experi- 
mental verification.  Clinical  observation  alone  is  offered 
as  the  basis  for  the  various  expressed  postulates,  and 
clinical  observation  alone  is  not  a  safe  warrant  for 
axiomatic  statements.  Furthermore,  the  argument  of 
the  constitutional  origin  of  pyorrhea  does  not  preclude 
the  contention  that  any  irritant  of  local  origin  which 
^^i pairs  the  integrity  of  the  gum  margin  may  cause 
pyorrhea.  Neither  does  it  conflict  with  the  proposition 
that  systemic  conditions  do  not  destroy  the  integrity  of 
''^c   gum  border. 

Ibose  who  argue  for  both  local  and  systemic  causes 
^^  pyorrhea  contend  that,  in  certain  manifestations  of 
^^^  disease,  local  causes  are  entirely  sufficient,  and  do 
^^*ly  account  for  the  group  of  phenomena  characteristic 
^^  the  disease,  but  that  in  certain  other  manifestations 
^f  the  disease,  to  be  hereafter  noted,  local  causes  are 
^^t  eomi)etent  to  fully  account  for  the  observed  phe- 
^^niena,  and  for  the  scientific  findings  recorded  by  care- 
t^^ly  made  chemical  tests. 

All  attem])ts  to  narrow  the  argument  to  the  cause  of 
the  gingival  impairment  must  be  inconclusive,  therefore 
unsatisfactory.     The    gingival   impairment   is   but   one 
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feature  of  a  true  pyorrhetic  condition.  To  make  one 
factor  the  equivalent  of  the  entire  disease  is  obviously 
erroneous.  Furthermore,  the  contention  that  systemic 
conditions  do  not  destroy  the  integrity  of  the  gum  bor- 
der is  another  form  of  the  argument  that  pyorrhea  al- 
veolaris  completely  centers  in  the  gingival  impairment. 
This  is  not  allowable.  The  testimony  of  many  can  be 
adduced  to  show  that  frequently  pyorrhea  can  be  conclu- 
sively diagnosed  without  the  primary  impairment  of 
the  gum  border.  In  a  paper  entitled  **  Pyorrhea  Alve- 
olaris — Its  Patho-Histology,''  published  in  the  Cosmos 
for  April,  1911,  by  A.  Hopew^ell  Smith,  among  other 
conclusions  the  following  bears  upon  the  above  conten- 
tion: '^ Pyorrhea  alveolaris  does  not  begin  as  a  gin- 
givitis." 

In  other  words,  the  clinical  and  experimental  data 
at  hand  concerning  the  disease  under  discussion,  togeth- 
er w^ith  the  most  advanced  knowledge  concerning  the 
diseases  resultant  from  nutritional  disorders,  clearly  in- 
dicate in  an  etiological  sense  a  twofold  classification, 
and  all  attem})ts  to  make  one  classification  of  pyorrhea 
dei)endent  upon  local  causes  end  in  confusion  and  fail- 
ure, chiefly  because  they  fail  to  disclose  that  scientific 
w^arrant,  without  w^hich  accuracy  and  impressiveness  are 
lacking.  . 

The  same  writer,^  in  accounting  for  deposits  upon 
the  roots  of  tcvtli,  makes  use  of  the  following  argument: 
**Now,  as  a  matter  of  fact,  all  i)rominent  pathologists 
agree  that  accretions  of  calcic  matter  may  make  their 
api>earance  as  a  deposit  from  i)nrulent  matter  from  in- 
flamed territory  in  any  part  of  the  human  body.  Upon 
this  siil)ject  I  desire  to  quote  from  the  'Handbook  of 
Medical  Sciences,'  Vol.  1,  ]>.  74.*),  as  follows:    *Calcifica- 

STohn8on*a  ** Operative  Dentistry.*' 
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tion  consists  in  the  abnormal  deposit  of  earthy  matter 
in  or  around  the  elements  of  a  tissue,  or  in  the  morbid 
product  of  a  preexisting  inflammatory  process/     *The 
circulation  of  the  blood  may  be  retarded  and  thus  favor 
the  precipitation  of  the  calcareous  matter  which  it  nor- 
mally holds  in  solution.'    *  Calcification  rarely,  if  ever, 
depends  solely  upon  general  causes.     There  is  always 
a  local  influence — very  often  it  is  due  to  a  preexisting 
inflammation.      Old   accumulations    of   pus,    extravasa- 
tions, and  exudations  are  exceedingly  prone  to  calcifica- 
tion. '    *  The  simplest  mode  of  explanation  is  as  follows : 
A  certain  amount  of  calcareous  matter  is  a  normal  con- 
stituent of  the  blood,  in  which  it  is  held  in  solution  by 
the  carbonic  acid  always  present  in  sufficient  quantity 
to  keep  in  solution  twice  the  normal  amount  of  earthy 
flatter.    When  the  circulation  is  impeded,  the  carbonic 
^<^id,  because   of  its  great  diffusibility,   is   readily  ab- 
sorl>ed  by  the  tissues,  or  goes  to  form  new  compounds, 
^necessitating  a  precipitation  of  the  calcareous  matter. 
This  is  likely  to  occur  in  all  tissue  of  the  body,'  '' 

In  the  latest  researches  by  Dr.  Black,  published  in 

^he  Items  of  Interest  for  June,  1911,  bearing  upon  this 

subject,  he  writes  as  follows:    ** Though  this  matter  has 

^^t    yet  been  sufficiently  studied,  it  seems  evident  that 

^he    dei)osit  of  the  salts  is  called  out  by  the  i)resence  of 

the    agglutinin,  and  is  not  a  falling  of  the  calcium  salts 

^^t    of  solution  because  of  the  loss  of  carbon  dioxid,  as 

taU|E?lit  by  Dr.  Burchard  and  others.    It  seems  to  be  due 

to    51  positive  chemotaxis  existing  between  the  salts  in 

spoliation  and  the  deposited  agglutinin,  or  globulin,  which 

^**^lls  the  two  substances  together  in  this  form."     The 

• 

Investigations  of  Dr.  Black  appear  to  show  that  nearly 
aU  the  conclusions,  as  set  forth  in  the  contentions  pre- 
v^onsly  quoted,  made  by  those  who  so  stubbornly  resist 
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the  systemic  factor  in  certain  forms  of  pyorrhea, 
faulty,  and  that,  if  any  additional  evidence  were  requ 
to  sustain  the  view  that  certain  forms  of  jiyorrhea 
due  to  systemic  causes,  these  latest  researches  of 
Black  offer  that  confirmatory  testimony. 

**They  (the  deposits)  are  not  precedent  to  a  lei 
but  invariably  are  subsequent  to  irritation  and  ex 
tion."  This  is  fully  in  accord  with  the  writings  of  t 
who  claim  a  systemic  relationship  for  certain  form 
pyorrhea,  and  therefore  is  lacking  in  value  as  an  a 
'  ment  subversive  of  this  claim.  Admitting,  however 
correctness  of  the  explanation  of  calcic  formation 
ih'^l  cannot  be  made  to  serve  as  determining  the  etiolog 

pyorrhea  in  one  classification  of  local  causation, 
author  of  the  above  quotation  admits  that  calcic  dep< 

s\,  from  the  saliva  ^  may  be  the  i)rimary  cause  of  a  j 

rhetic  involvement  of  the  teeth.  In  what  manner,  1 
can  the  relevancy  of  the  admitted  fact  of  tissue  de 
eration  as  a  necessary  precedent  to  calcic  deposit 
reconciled  as  an  argument  determining  the  etiolog 
l)yorrlieal  In  the  form  of  pyorrhea  first  describee 
Dr.  Black,  and  designated  by  him  phagedenic  ] 
cementitis,  the  conclusion  of  this  observer,  as  wel 

i^j!  others,  is  that  the  calcareous  deposits  play  a  secom 

part  in  the  etiology  of  this  disease,  and  that  at  time 
these  cases  no  dei)osit  can  be  detected.  The  writing 
Talbot,  Kirk,  and  others,  based  upon  advanced  pa 

.'jij.  logical  data,  show  quite  conclusively  that  under  all 

'^ji'  mal   nutritional    conditions    degenerative   changes 

take  place  in  the  i)ericenientum.  With  the  developi 
of  these  chang(^s  the  tissue  so  affected  becomes  liab 
pyogenic  infection.  In  fa(»t,  the  long-continued  dist 
ance  of  the  nutritive  balance  lessens  the  resistanc 

*  Johnson  ^s  *  *  Textbook  of  Operative  Dentistry. ' ' 
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the  entire  system  to  bacterial  invasion.    The  formation 
of  pus  subsequently  becomes  the  active  factor  of  mar- 
ginal impairment,  and,  perhaps,  of  the  calcific  deposits. 
But  the  origin  of  the  pyorrhea,  in  these  instances,  is 
clearly  associated  with  the  disturbance  of  the  nutritive 
balance.    Hopewell  Smith  ^  first  noted  a  fibroid  degen- 
eration of  the  pericementum.     That  this  may  be  resul- 
tant of  systemic  conditions  must  be  admitted,  and  that 
it  may  be  a  precursive  condition  of  an  active  pyorrhea 
is  a  rational  conclusion,  and  further  emphasizes   the 
probability   of  a   constitutional   origin,   in  certain   in- 
stances, of  pyorrhea.     The  argument  may  be  further 
strengthened  by  the  observations  of  many  in  active  prac- 
tice which  attest  to  an  occurring  acute  pericementitis, 
eventuating  in  a   pericemental  abscess,   the   origin   of 
which  appeared  to  be  directly  traceable  to  an  acute  di- 
gestive impairment  resulting  in  autointoxication.     The 
absorption  of  toxic  substances  from  the  intestinal  tract 
into  the  blood  and  their  transportation  to  the  perice- 
mentum establish  the  predisposition  to  be  followed  by 
the  acute  infective  process  later  observed.     The  pyor- 
rfaetic  involvement  that  may  follow  is  not  difficult  to  com- 
prehend, and  clearly  presents  a  systemic  causation  for 
•*^ueh  cases  that  should  not  be  ignored. 

Dr.  Wm.  Martin  Richards  ^  writes:     **I  have  lately 
been  impressed  by  the  coincidence  of  pyorrhea  areo- 
laris and  sugar  and  albumin  in  the  urine,  and  the  dis- 
appearance  of  these   symi)toms   when   the   teeth   were 
cured. ' ' 

Jn  the  above  communication  the  inference  is  drawn 
that  the  cure  of  pyorrhea  influenced  a  cure  of  the  kidney 
lesion.    It  may  have  been  that  the  converse  of  this  really 

'  Dental  Cosmos,  1904. 
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occurred.     The  susceptibility  of  diabetics  to  infecti 
has  been  quite  definitely  determined. 

Dr.  Kirk,^  in  a  paper  on  **The  Dental  Relationshi 
of  Arthritism, ' '  writes  as  follows:  **In  an  elabon 
research  made  by  Drs.  John  C.  Da  Costa  and  E.  J. 
Beardsley,  published  in  the  American  Journal  of  i 
Medical  Sciences  for  September,  1908,  it  is  shown  fn 
an  average  of  50  cases  of  diabetes  mellitus  that  the  c 
..  sonic  index  varied  considerably  with  respect  to  strep 

coccus,  to  staphylococcus,  and  to  tubercle  bacillus,  1 
three  organisms  employed  in  the  tests.  The  average 
dex  of  all  cases  for  each  organism  named  was  as  follow 
Staphylococcus  0.65,  streptococcus  0.56,  and  tuber 
bacillus  0.73.  That  is  to  say,  the  index  was  only  a  lit 
more  than  half  normal  for  the  ordinary  pus-forming  b; 
teria,  while  it  was  scarcely  three-fourths  normal  for 
bercle  bacillus.''  It  is  regrettable  that  for  our  presc 
purposes  the  opsonic  reaction  to  the  pneumococcus  \i 
not  also  tested,  that  organism  being  so  constantly  cc 
cerned  in  invasions  of  the  alveolar  tissues.  I  have  call 
attention  to  the  work  of  Da  Costa  and  Beardsley  in  ord 
to  emphasize  the  fact  that  in  diabetes  mellitus  the  res 
tance  to  bacterial  invasion  of  the  pus-producing  varic 
is  greatly  reduced  below  the  normal  standard,  which  fa 
in  connection  with  the  data  I  have  brought  forward 
show  the  prevalence  of  alveolar  pyorrhea  among  diabi 
ics  and  the  prevalence  of  diabetes  mellitus  among  the 
of  arthritic  type,  due  to  the  effects  of  defective  food  ha 
its  and  prolonged  overfeeding,  is  of  much  significani 
It  servos  to  indicate  that  the  phenomenon  of  bacterial  i 
vasion  is  to  a  degree  conditioned  by  the  extent  of  t 
internal  resistance  of  the  tissues  and  body  fluids  of  t 
organism,  and,  as  resistance  is  lowered  by  the  abnom 

*  Dental  Cosmos,  July,  1909. 
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nutritional  state  which  I  have  in  general  terms  expressed 
here  as  arthritism,  the  invasion  of  disease-producing 
bacteria  is  not  only  more  likely  to  take  place  in  the  first 
instance,  but  it  is  likely  to  become  more  grave  and  ex- 
tensive when  it  does  occur." 

Classification.— In  view  of  the  data  at  hand,  the  di- 
vision of  pyorrhea  into  two  classes  is  a  rational  proce- 
dure, and  results  in  the  utilization  of  more  effective  ther- 
apeutic measures  than  is  otherwise  allowable.    The  first 
class  includes  those  cases  in  which  the  beginning  of  the 
disease  is  at  the  gum  margin,  induced  by  salivary  de- 
posits, banded  crowns,  the  retention  of  food  debris  at 
the  gingival  border,  and  any  other  cause  which  impairs 
the  vital  activ^ity  of  the  tissues  located  at  the  gum  mar- 
gin, predisposing  them  to  infective  processes.     The  sec- 
ond class  includes  those  cases  in  which  the  beginning  of 
the  disease  is  at  a  point  between  the  gum  margin  and 
the  apex  of  the  root,  induced  by  uratic  deposits  from 
the  blood,  or  by  such  systemic  conditions  as  lead  to  a 
vital  impairment  of  the  alveolar  tissues,  followed  by  py- 
ogenic infection. 

The  First  Class. — Clinical  History, — These  cases  be- 
gin as  a  marginal  gingivitis  induced  by  any  of  the  afore- 
mentioned causes.    The  hyperemic  or  inflamed  gum  tis- 
sue gives  evidence  of  its  engorgement  by  a  hemorrhagic 
flow  when  pressure  is  exerted  with  a  tooth  brush  or  in- 
strument.   In  some  cases  the  pressure  of  the  food  during 
mastication  is  sufficient  to  cause  a  flow  of  blood.     The 
gum  tissue  is  excessively  discolored  and  detached  from 
the  neck  of  the  tooth.    At  times  one-third  or  more  of  the 
crown  is  covered  by  the  swollen  gum.     An  instrument 
passed  beneath  the  gum  border  usually  detects  the  pres- 
ence of  discolored  calculus.     The  deposit^   may  have 

•  Burchanl  's  * '  Pathology. ' ' 
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taken  place  as  a  result  of  the  reaction  between  the  cal- 
cium salts  of  the  saliva  and  the  inflammatory  exudations. 
The  condition  of  the  gum  tissue  favors  its  infection, 
which  invariably  follows,  resulting  in  pus  formation. 
This  completes  the  characteristic  phenomena  of  the  dis- 
ease. Unless  remedial  measures  are  now  instituted,  the 
destruction  of  the  alveolar  tissues  proceeds  until  the 
tooth  can  be  lifted  from  its  socket  with  the  fingers.  With 
the  loss  of  the  tooth  the  disease  is  at  an  end. 

Pathology  and  Morbid  Anatomy. — The  clinical  mani- 
festations of  the  disease  indicate  its  pathology  and  mor- 
bid anatomy.  The  deposit  of  calculus  irritates  the  peri- 
cemental fibers  at  the  gum  border,  inducing  a  hyperemic 
condition.  This  is  followed  by  inflammation  and  sup- 
puration. Dr.  Burchard^  reports  the  finding  of  a  ring 
of  stripped  cementum  immediately  beyond  the  calculus, 
inferring  therefrom  that  the  destruction  of  the  peri- 
cementum precedes  subsequent  deposits.  He  also  de- 
scribes bead-like  deposits  of  rough,  hard,  dark  calculi 
upon  the  denuded  cementum,  similar  to  the  deposits 
found  in  chronic  septic  apical  pericementitis.  These  ap- 
pear to  be  resultant  from  the  pericemental  degeneration, 
not  causative  of  it,  and  are  entirely  distinct  from  the 
deposits  found  beneath  the  gum  margin.  The  gum  tis- 
sue overlying  the  deposit  is  darkened  and  swollen.  The 
alveolar  wall  atrophies,  and  necrosis  follows  later.  The 
stages  of  hyperemia,  inflammation,  degeneration,  and 
necrosis  of  the  pericementum  successively  involve  the 
remaining  fibrous  tissue,  with  a  corresponding  atrophy 
and  necrosis  of  the  alveolar  wall,  until  the  entire  root 
is  strii)ped  of  pericementum,  and  infection  of  the  apical 
tissues  ensues,  loading  to  pulj)  devitalization.  The  in- 
creasing looseness  of  the  tooth  may  have  predetermined 

'Burchard's  **  Pathology. " 
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the  death  of  the  pulp  through  strangulation  of  the  apical 
vessels.  At  times  the  loss  of  the  tooth  is  effected  by  the 
progressive  atroi)hy,  degeneration,  and  necrosis  of  the 
pericementum  and  alveolar  wall  caused  by  the  pressure 
of  the  calcareous  deposits,  the  infective  features  play- 
ing a  subordinate  part  in  the  final  tooth  exfoliation.  Such 
cases  invariably  belong  to  the  classification  of  pyorrhea 
under  consideration,  exempt  from  any  etiological  sys- 
temic relationship,  and  may  be  explained  by  the  exist- 
ence of  an  active  state  of  immunity  to  bacterial  invasion, 
rarely,  if  ever,  existent  where  the  internal  resistance  to 
microorganic  invasion  has  been  lessened,  as  previously 
pointed  out. 

Diagnosis. — As  no  other  oral  pathological  state  is 
centered  around  the  same  group  of  phenomena,  no  diflS- 
culty  is  encountered  in  speedily  forming  a  correct  diag- 
nosis. The  presence  of  subgingival  calculus,  the  hyper- 
emic  and  detached  gum  tissue,  the  presence  of  pus  in 
the  pocket  adjacent  to  the  deposit,  the  partial  destruc- 
tion of  pericementum  and  alveolar  wall,  and  the  evidence 
of  tooth  looseness  afford  an  almost  instantaneous  in- 
sight as  to  the  condition. 

Therapeutics. — Concerning  the  plan  of  treatment  to 
be  followed  for  the  eradication  of  the  disease,  quite  a 
unanimity  of  opinion  exists.  Whatever  differences  exist 
as  to  the  classification  that  may  separate  those  in  prac- 
tice, these  differences  disappear  when  the  therapeusis 
of  the  condition  is  discussed.  A  first  essential  requisite, 
as  in  the  treatment  of  any  other  disease,  is  the  elimina- 
tion of  the  cause.  If  salivary  deposits,  ill-fitting  crowns, 
improper  occlusion,  or  any  other  local  agency  appears 
to  be  the  direct  excitant  of  the  disease,  or  if  two  or  more 
of  these  causes  appear  to  be  acting  conjointly,  their  elim- 
ination is  imperatively  demanded.     Without  this,  irre- 
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spective  of  what  medicinal  agents  or  other  forms  of 
treatment  may  be  employed,  no  cure  can  be  eflfected. 

Having  complied  with  this  essential  demand,  the  next 
step  has  in  view  the  destruction  of  the  factors  of  infec- 
tion and  the  removal  of  necrotic  tissue.  The  removal 
of  the  necrosed  tissue  is  usually  accomplished  in  the  re- 
moval of  the  deposits.  The  injection  into  the  pockets  of 
a  10  or  20  per  cent,  solution  of  hydrogen  dioxid,  or  a 
similar  strength  solution  of  any  of  the  well  known  anti- 
septic solutions  on  the  market,  usually  leads  to  the  de- 
struction of  the  infective  processes.  When  marked  hy- 
peremia of  the  gum  tissue  exists,  an  application  of  10 
per  cent,  trichloracetic  acid,^  or  full  strength  lactic  acid,^ 
will  result  in  a  notable  contraction  of  the  blood  vessels 
and  aflfords  a  much  clearer  field  of  operation  at  the  sec- 
ond sitting.  Some  writers  advise  an  application  of  the 
stearate  of  zinc  to  the  surrounding  mucous  membrane  as 
a  protection  against  the  caustic  effect  of  full  strength 
lactic  acid.  In  the  writers '  experience,  extending  over  a 
number  of  years,  not  one  case  has  shown  that  any  dan- 
ger exists  from  the  use  of  this  acid.  Recently  a  tartar 
solvent,  the  bifluorid  of  ammonia  solution,  has  been  in- 
troduced by  Dr.  Head.  It  is  claimed  that  this  agent  will 
soften  calcified  deposits  upon  the  roots  of  teeth  without 
deleteriously  affecting  the  tooth. 

If  the  pyorrhetic  condition  has  advanced  to  the  stage 
of  decided  looseness  of  the  teeth,  it  is  most  urgent  be- 
fore continuing  treatment  to  bind  the  loose  teeth  to  ad- 
joining firm  ones.  For  this  purpose  several  well  known 
splints  have  been  in  use  for  years.  At  times  the  opera- 
tor's mechanical  skill  is  severely  tested  to  meet  the  exi- 
gencies of  the  case  under  treatment.    The  platinum  band 

»  E.  r.  Kirk. 
'  Dr.  Younjji»r. 
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ret&iner,  as  shown  in  Fig.  45,  is  a  very  effective  device. 
It  is  constructed  by  first  binding  the  loose  teeth  together 
by  means  of  ligature  or  thin  regulating  wire.    *^34-gage 


Fio.  45. 

platinum  ^  plate  is  adapted  to  the  lingual  surfaces  of  the 
teeth;  it  is  passed  between  the  teeth  to  be  splinted  and 
those  posterior,  and  its  free  ends  are  overlapped;  a 
scratch  is  made  to  indicate  the  overlap,  and  the  piece  is 
detached  and  soldered.  Returned  to  the  teeth,  the  thin- 
nest separating  saw  is  passed  between  the  teeth,  groov- 

• 

^^Sthe  splint  deeply  upon  both  sides;  in  these  grooves 
stiraight  strips  of  platinum  plate  are  placed.  If  the 
P^^ce  can  be  lifted  from  the  teeth  without  force,  it  is  so 
^i ^placed;  if  not,  a  plaster  impression  is  taken,  a  cast 
^^  mvesting  material  made,  and  the  strips  soldered  in 
^li^ir  grooves/'  The  appliance  when  completed  is  ce- 
mented in  place.    Splints  can  also  be  made  with  platinum 

^rgold  wire  in  the  figure  8  form  (Fig.  46). 

Another  form  of  splint  is  shown  in  Fig.  47.     This 

combines  efficiency  with  inconspicuousness,  and  may  be 


-f^ 
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Fig.  46.  Fig.  47. 

made  to  subserve  the  purpose  of  protecting  the  incisal 
edge  from  wear,  in  those  cases  where  such  procedure 
may  be  necessary.  It  is  constructed  in  the  following 
manner.     The  incisal  edge  is  stoned  down  so  as  to  re- 

»  Burchard  's  ' '  Pathology. ' ' 
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lieve  the  occlusion.  An  inverted  cone  bur  is  next  directed 
mesio-distally  over  each  tootli  to  prepare  a  flat  seat 
for  an  inhiy.  The  walls  are  prepared  nearly  parallel, 
diverging  slightly  incisally;  24-k.  gold  plate,  36-gage,  is 
annealed  and  accurately  burnished  to  the  cavity  outlines. 
A  hole  is  next  drilled  in  each  tooth  suflSciently  large  to 
accommodate  an  18  to  20-gage  iridio-platinum  pin,  for 
a  depth  of  about  one-eighth  of  an  inch.  The  matrix  is 
placet!  in  j^osition  and  a  pin  is  made  to  penetrate  it  to 
correspond  to  the  drill  pit  in  each  tooth.  An  impres- 
sion is  taken  of  the  matrices  and  pins  in  position,  and  a 
model  poured  of  an  investing  compound.  Sufficient  22-k. 
solder  is  flowed  over  the  surface  to  restore  the  occlusion. 
AVhen  completed  the  appliance  is  cemented  in  position. 
After  several  days  the  jiatient  is  instructed  to  return, 
at  which  time  a  careful  examination  is  to  be  made  for 
remaining  deposits.  If  any  exist  their  removal  is  effect- 
ed. AVith  the  splint  in  position  the  difficulties  attending 
this  are  largely  overcome.  The  pockets  are  flooded  with 
an  antiseptic  wash,  and  if  the  gum  tissue  has  not  re- 
turned to  its  normal  condition,  a  second  application  is 
made  of  either  trichloracetic  or  lactic  acid.  The  patient 
may  now  In*  dismisseii  for  a  longer  period,  providing 
he  has  Invn  instructeil  in  the  efficient  use  of  the  brush, 
and  given  such  other  direi^tions  as  the  operator  may  con- 
sider mHvssiiry.  Theso  usually  appertain  to  the  means 
to  Ih^  employiHl  in  removing  fooii  jiartieles  from  between 
the  tiH^th,  and  in  the  use  of  antiseptics. 

The  {Kitient  should  U^  made  to  comprehend  that  the 
grt^itest  g\HHl  derivtHi  from  the  use  of  the  tooth  brush 
is  not  in  having  it  pass  over  the  surfaces  of  the  teeth, 
but  in  its  use  so  as  to  proiiuce  a  gum  massage.  The 
Wnetioial  otTtvts  of  the  brush  so  used  cannot  be  overesti- 
mate^!.   Witli  many  tlie  fing^^r  mass^ige  of  the  gum  tissue 
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constitutes  the  feature  of  the  applied  therapeutics  in  the 
treatment  of  pyorrhea.  With  the  removal  of  the  excit- 
ing cause,  and  those  factors  of  septic  complication  which 
so  materially  aid  in  the  destruction  of  the  alveolar  tis- 
sues, a  favorable  prognosis  can  be  made.  But  the  pa- 
tient must  be  made  to  comprehend  the  importance  of 
maintaining  a  strict  oral  hygiene,  and  of  periodically 
presenting  himself  for  prophylactic  treatments,  without 
which  in  the  great  majority  of  instances  a  return  of  the 
pyorrhea  will  be  detectable. 

Daily  application  of  a  mixture  of  1  per  cent,  aqueous 
solution  of  iodin  and  2  per  cent,  solution  of  iodid  of  po- 
tassium, or  in  severe  cases  concentrated  form  of  iodin 
carefully  applied,  as:  Zinc  iodid,  gr.  xv;  aquae,  m  x; 
iodin  cryst.,  gr.  xxv ;  glycerin,  3iii,  is  also  advantageous. 

Second  Class. — Pyorrhea  alveolaris,  beginning  upon 
the  lateral  aspect  of  the  tooth  root  induced  by  uratic 
deposits,  or  by  such  systemic  conditions  as  lead  to  a 
vital  impairment  of  the  pericementum  and  alveolar  wall, 
resulting  in  degeneration  and  predisposing  these  tissues 
to  infective  processes  terminating  in  suppuration. 

It  is  this  class  wliich  has  given  rise  to  almost  endless 
discussion,  and  notwithstanding  the  close  clinical  obser- 
vations recorded  by  such  investigators  as  Peirce,  Kirk, 
Talbot,  Burchard,  and  others,  together  with  the  experi- 
mental verification  given  the  deduction  that  at  least  one 
form  of  this  class  is  due  to  the  deposition  of  uric  acid, 
urates,  and  calcium  salts  in  the  pericementum,  which  the 
work  of  Peirce  fully  sustains,  many  in  the  profession 
ignore  the  results  upon  which  rests  the  belief  in  the 
systemic  origin  of  these  forms  of  pyorrhea.  This  disre- 
gard of  the  evidence  which  fully  justifies  the  classifica- 
tion of  pyorrhea  under  two  heads,  according  to  the  oper- 
ation  of  local  or  systemic  causes,  seems  to  be  almost  en- 
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tirely  induced  by  the  so-called  cures  effected  through 
local  means  only. 

The  contention  of  those  who  recognize  no  systemic 
etiological  factor  of  pyorrhea  chiefly  deals  with  the  cura- 
tive effects  of  local  therapeusis.  It  also  emphasizes  the 
claim  that  without  marginal  impairment  pyorrhea  is  not 
established,  and,  furthermore,  that  systemic  conditions 
do  not  bring  about  this  marginal  impairment.  Local 
therapeusis  must  ever  be  an  important  feature  of  any 
attempt  to  deal  with  pyorrhea.  This  has  been  empha- 
sized in  discussing  the  first  classification,  and  is  as  ap- 
plicable in  the  treatment  of  those  cases  which  belong 
to  the  second  classification.  This  is  evident  from  a  com- 
prehension of  the  pathogenesis  of  the  disease,  but  does 
not  establish  a  warrant  for  the  claim  of  the  local  causa- 
tion of  all  fonns  of  the  disease.  Many  of  the  so-called 
cures  of  pyorrhetic  cases  are  cures  only  in  the  sense 
that  the  gum  hyperemia  has  been  reduced,  and  that  the 
infective  processes  have  been  temi)orarily  destroyed. 
Shortly  thereafter  the  disease  reappears,  not  because 
lack  of  oral  hygiene  allows  of  the  return  of  the  patho- 
logical features  of  the  disease,  but  because  the  local 
measures  primarily  employed  in  its  treatment  failed  to 
correct  the  underlying  systemic  factor.  The  other  con- 
tentions concerning  marginal  impairment,  so  insistently 
urginl  by  the  oj^j^onents  of  the  systemic  relationships  of 
pyorrhea,  have  no  basis  in  exj^erimental  verification. 

Reference  has  Ihhmi  made  to  an  article  by  Dr.  E.  C. 
Kirk^  on  ^'The  Dental  Relationships  of  Arthritism,''  in 
which  evidemv  is  adihiciHl  in  support  of  the  claim  of  the 
systemic  origin  of  certain  fonns  of  pyorrhea.  The  fol- 
lowing paragraj^h  is  iiuottnl  from  the  same  article  in 
further  corroboration  of  this  view: 
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**Prof.  Dr.  Van  Noorden  of  Frankfurt  a.  M.,  in  his 
monograph  on  ^Diseases  of  Metabolism  and  Nutrition' 
says:  'Within  recent  years  the  idea  has  become  firmly 
established  in  the  minds  of  physicians  that  a  variety  of 
morbid  phenomena  are  due  to  autointoxication — are,  in 
other  words,  attributable  to  certain  poisonous  metabolic 
products.  This  view,  it  is  true,  is  not  new,  for  it  was 
familiar  to  the  physicians  of  past  generations,  and  was 
part  of  the  teachings  of  the  medical  folk  lore  of  long 
ago.  It  was  not,  however,  until  Bouchard  and  his  pupils 
published  their  investigations  on  the  subject  of  autoin- 
toxication that  this  theory  attained  the  dignity  of  a  sci- 
entific doctrine.  At  first  we  German  physicians  were 
by  no  means  inclined  to  accept  the  theory  of  autointoxi- 
cation that  was  being  so  enthusiastically  proclaimed.  Of 
late  years,  however,  our  attitude  has  become  more  friend- 
ly to  the  doctrine ;  this  change  of  front  is  due  to  the  fact 
that  a  number  of  toxic  products  of  metabolism  have  ac- 
tually been  isolated,  and  their  mode  of  origin  in  the 
organism  and  their  pathologic  effect  determined  to  the 
satisfaction  of  the  former  critics  of  the  doctrine.  We 
do  not,  of  course,  know  all  that  we  should  proi)erly  know 
about  the  poisonous  metabolic  products  that  we  incrim- 
inate in  so  many  morbid  states;  but  in  a  large  group 
of  important  symptom-complexes  we  are  fortunately 
in  possession  of  a  number  of  facts  that  suflSce  to  ground 
the  doctrine  of  autointoxication  on  a  solid  chemical 
basis.'  " 

Dr.  Kirk  later  says:  **I  have  made  the  foregoing 
quotation  from  an  eminent  exponent  of  German  scien- 
tific conservatism  to  emphasize  the  fact  that  the  doctrine 
of  autointoxication  as  a  factor  in  disease  causation,  and 
as  a  prodromal  state  of  bacterial  invasion,  rests  upon  an 
accepted  scientific  foundation.'' 


140  PYORRHEA   ALVEOLARIS 

Dr.  Talbot/  in  a  paper  before  the  National  Dental 
Association,  ^'Acidosis,  Indicanuria,  Internal  and  Exter- 
nal Secretions:  The  Eflfects  upon  the  Alveolar  Process 
and  Teeth/'  after  discussing  the  various  effects  of  these 
uric  substances  upon  the  pulp  and  alveolar  structures, 
says:  **A  reduction  of  acidosis  and  indicanuria — two 
of  the  visible  signs  of  toxins  in  the  blood — and  a  pre- 
servation of  normal  conditions,  will  overcome  many  of 
the  pathologic  conditions  found  in  the  mouth/'  The 
same  writer,  in  an  article,  **  Treatment  of  Interstitial 
Gingivitis,'' 2  says:  *'It  has  been  demonstrated  many 
times  that  interstitial  gingivitis  is  due  to  both  local  and 
constitutional  causes,''  the  constitutional  causes  re- 
ferred to  being  ^^  excessive  urinary  acidity  and  indicanu- 
ria." Michaels,  in  his  studies  of  the  saliva,  and  others 
h<ave  constantly  called  attention  to  the  singular  immu- 
nity to  caries  shown  in  the  dentures  of  those  of  the 
hyperacid  type,  and  the  general  susceptibility  to  alveolar 
affections  of  the  same  class  of  individuals. 

These  various  quotations  have  been  given  chiefly  to 
indicate  the  data  now  at  hand  which  clearly  relates, 
in  an  etiological  sense,  certain  forms  of  pyorrhea  with 
systemic  conditions,  and  scientifically  warrants  the  class- 
ification of  this  disease  as  herein  made. 

Clinical  History. — The  teeth  generally  affected  with 
pyorrhea  show  an  almost  universal  immunity  to  caries. 
In  the  second  class  the  pulp  reveals  the  effects  of  a  long- 
continued  irritation  in  the  excessive  formative  activity, 
as  shown  by  its  contracted  mass  and  the  increased  den- 
tinal formations.  One  case  is  recorded  ^  as  showing  a 
*  *  loss  of  odontoblasts  over  a  considerable  surface  of  pulp 

*  Cosmos,  1908. 
'Cosmos,  1909. 
■  Burchard  's  * '  Pathology. ' » 
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periphery.''  A  general  tendency  to  mechanical  abrasion 
and  erosion  is  also  shown.  Later  the  teeth  begin  to 
loosen,  and  if  the  causes  are  allowed  to  go  on,  finally 
drop  out.  Patients  frequently  report  that  several  of 
their  teeth,  without  any  evidence  of  caries,  progressively 
loosened  until  they  were  removed  with  the  fingers.  At 
times  the  change  of  position  of  a  tooth,  or  teeth,  may 
impress  itself  upon  the  patient.  This  is  to  be  especially 
noted  in  the  so-called  phagedenic  pericementitis  of  Black. 
In  this  latter  class  an  acute  pericementitis  with  its  con- 
comitant of  acute  pain  induces  the  patient  to  consult  the 
dentist.  In  the  majority  of  cases,  however,  the  progress 
of  the  disease  has  almost  reached  the  stage  of  exfolia- 
tion before  the  condition  is  brought  to  the  attention  of 
the  dentist.  If  the  condition  is  due  to  uratic  deposits  in 
the  pericementum,  or  to  the  deposition  of  other  toxic 
agents  circulating  in  the  blood,  questioning  on  the  one 
hand  reveals  the  patient's  relationship  to  the  diseases  of 
arthritism,  or  else  urinary  examinations  usually  reveal 
an  increased  acidity  and  indicanuria.  The  absence  of 
these  substances  from  the  urine,  or  their  normal  finding 
at  the  time  of  examination,  should  not  be  accounted  as 
decisive  proof  that  the  alveolar  affection  bears  no  rela- 
tionship to  a  condition  of  autointoxication.  This  has 
been  pointed  out  by  Talbot.  The  tooth  reveals  tender- 
ness upon  percussion  and  the  gum  tissue  is  hyperemic. 
But  in  these  cases,  in  the  early  stages,  no  marginal  gin- 
givitis or  impairment  can  be  detected.  It  is  only  after 
pyogenic  infection  has  occurred  and  the  pus  discharged 
at  the  gingival  margin  that  the  impairment,  so  strongly 
insisted  upon  by  those  who  disregard  the  systemic  re- 
lationship of  this  class  of  pyorrhea,  can  be  noted.  In 
the  gouty  form  a  swelling  of  the  gum  near  the  apical 
region  may  be  observed;  a  probe  introduced  into  this 
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swollen  gum  reveals  a  necrotic  alveolar  wall  and  deposits 
upon  the  root  immediately  beneath  the  swelling.  The 
clinical  manifestations,  at  times,  reach  their  severest  ex- 
pression in  all  the  characteristic  phenomena  of  pyorrhea, 
and  the  only  rational  procedure  is  removal  of  the  tooth. 

Pathology. — The  pathology  of  this  class  of  pyorrhea 
requires  consideration,  both  as  to  systemic  and  local 
manifestations. 

Magitot  and  many  observers  who  followed  him  have 
frequently  directed  attention  to  the  relationship  appar- 
ently existing  between  the  so-called  gouty  diathesis  and 
pyorrhea,  and  expressed  their  belief  that  the  local  con- 
dition was  induced  by  the  disturbed  nutritional  balance 
which  the  systemic  condition  indicated.  As  has  already 
been  noted.  Dr.  Peirce's  investigations  supplied  the  sci- 
entific basis  which  the  earlier  observations  lacked,  and 
made  the  view  of  the  systemic  origin  of  certain  forms 
of  i)yorrhea,  called  by  Dr.  Peirce  hematogenic  calcic 
pericementitis y  a  demonstrated  fact. 

AVhether  the  gouty  diathesis  is  viewed  as  being 
due  to  an  excessive  intake  of  nitrogenous  food, 
or  to  imperfect  elimination  by  the  kidneys  of  the 
filial  metabolic  change  of  these  foods,  or  to  an 
iini)aired  hei)atic  function  which  fails  in  the  elab- 
oration of  urea,  or  to  a  general  condition  that 
may  ho  classified  as  one  of  suboxidation,  or  to  a  com- 
bination of  these  states,  the  fact  remains,  and  is  almost 
universally  accei>ted,  that  the  urate  of  sodium  is  retained 
in  the  blood  and  dei)osited  in  the  tissues,  exciting  a 
series  of  j^athologic  i)henomena  quite  well  known  and  ac- 
curatelv  (classified.  That  the  urate  of  sodiimi  mav  be 
deposited  in  the  joint  rorined  by  the  root  and  the  alveo- 
lar wall  is  just  as  readily  accvi)table  as  that  it  may  be 
deposited  in  any  other  joint  of  the  body.    That  the  peri- 
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cemental  tissue  elements  must  be  primarily  affected  with 
degenerative  and  necrotic  changes  which  establish  the 
predisposition,  without  which  these  deposits  do  not  oc- 
cur, does  not  in  any  way  alter  the  systemic  relationship 
of  this  form  of  pyorrhea  as  herein  expressed.  As  has 
been  stated,  Hopewell  Smith  reports  his  finding  of  a 
fibroid  degeneration  of  the  pericementum.  This  may 
follow  altered  systemic  conditions.  Uratic  deposits  oc- 
curring in  such  tissues  are  generally  followed  by  inflam- 
mation; the  aflfected  area  now  becomes  an  easy  prey  to 
pyogenic  infection.  With  this  the  active  factors  of  the 
pyorrhetic  conditions  are  in  full  operation.  The  alveolar 
wall  and  pericementum  melt  down,  the  tooth  loosens,  the 
gum  tissue  becomes  hyperemic,  probably  inflamed,  and 
additional  calcic  deposits  occur,  which  in  many  cases,  as 
stated  by  Peirce,  cover  the  primary  uratic  deposit. 
These  same  pathological  manifestations  may  follow  when 
the  pericemental  predisposition  has  been  established  in 
any  other  way. 

Therapeutics. — The  treatment  of  pyorrhea  belonging 
to  the  second  classification  is  both  local  and  general. 

The  local  treatment  is  based  upon  the  same  lines  as 
indicated  for  the  form  of  pyorrhea  grouped  under  class 
one.  The  tooth  root  is  to  be  freed  of  all  deposits,  the 
inflammatory  and  suppurative  processes  checked,  and 
the  loosened  teeth  mechanically  supported. 

The  general  treatment  is  based  upon  principles  cor- 
rective of  the  systemic  conditions.  For  this  the  patient 
should  be  referred  to  the  physician.  The  necessity  for 
this  should  be  clearly  defined  in  a  free  discussion  of  the 
underlying  pathologic  features  of  the  disease.  Whether 
the  disease  is  due  to  either  increased  formation  or  dim- 
inished elimination  of  uratic  salts,  or  to  a  state  of  the 
system  expressive  of  an  altered  nutritional  condition, 
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related  perhaps,  but  not  identical,  with  the  **uric  acid^ 
diathesis,"  such  as  we  find  in  the  increased  urinary  " 
disclosure  of  indican,  or  to  other  toxic  substances  float- 
ing in  the  circulation,  associated  with  a  condition  of 
suboxidation,  medical  therapeusis  must  be  made  opera- 
tive with  the  dental  in  order  to  secure  more  permanent 
conservation  of  the  teeth. 

Recently  the  value  of  bacterial  vaccines  in  the  treat- 
ment of  pyorrhea  has  been  under  discussion.  Dr.  Arthur 
H.  Merritt,^  in  a  paper  entitled  **The  Application  of 
Bacterial  Vaccines  to  the  Treatment  of  Pyorrhea  Alveo- 
laris,''  says:  **Pus  from  the  depths  of  a  pyorrheal 
pocket  is  transferred  to  a  culture  tube,  sealed,  and  sent 
to  the  pathologist,  together  with  smears,  who  determines 
the  variety  of  the  organism  or  organisms,  grows  them 
artificially,  and  from  these  prepares  the  vaccine.  The 
inoculations  are  made  usually  in  the  interscapular  re- 
gion about  once  each  week,  the  number  of  such  inocula- 
tions and  size  of  dose  depending  upon  the  case/*  Dr. 
Merritt  also  reports  several  cases  where  the  use  of  the 
vaccines  was  followed  by  a  decided  improvement  in  the 
pyorrheal  condition,  and  concludes  with  the  following 
paragraph : 

**To  sum  uj)  then,  it  would  seem  not  unreasonable 
to  say  that  the  treatment  of  pyorrhea  with  bacterial 
vaccines  is  a  i^erfectly  rational  one;  that  in  some  in- 
stances local  treatment  only  is  required,  making  the  em- 
ployment of  bacterial  vaccines  unnecessary,  and  showing 
the  need  for  careful  discrimination  in  their  use;  that  in 
still  other  eases  it  is  essential  that  nature's  reactive 
forces  be  stimulated,  if  we  are  to  expect  anything  more 
than  temi)orary  inii)rovenient ;  that  the  more  chronic 
cases  may  be  accounted  for  by  the  fact  that  a  subnormal 

'  Denial  Brief,  October,  1909. 
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opsonic  index  is  characteristic  of  some  individuals,  hav- 
ing been  acquired  or  inherited;  that  while  the  reaction 
to  bacterial  infection  may  be  normal,  there  may  be,  as 
the  result  of  poor  circulation,  a  localized  tendency  to 
infection, ' ' 

To  determine  the  value  of  bacterial  vaccines  in  the 
treatment  of  pyorrhea  will  require  considerably  more 
experimentation.  That  it  may  become  a  valuable  aid  in 
the  treatment  of  those  cases  in  which  a  lowered  opsonic 
index  exists  toward  the  pus  cocci,  in  consequence  of 
which  the  chronic  suppurative  condition  is  not  destroyed 
by  the  use  of  the  ordinary  antiseptic  measures,  is  a  rea- 
sonable deduction.  Ever  since  Wright,  of  London,  and 
others  have  demonstrated  that  we  recover  from  infec- 
tive diseases,  or  processes,  by  the  development  of  specific 
bodies,  which  so  aflfect  the  invading  organism  that  the 
leukocytes  are  enabled  to  destroy  them,  this  mode  of 
therapeusis  (bacterial  vaccines)  is  to  be  at  all  times  se- 
riously considered  in  relation  to  the  treatment  of  in- 
fective conditions.  But  a  close  study  of  the  clinical 
features  and  etiology  of  pyorrhea  will  reveal  the  neces- 
sity for  the  utilization  of  other  measures  previously  dis- 
cussed, without  which  the  hope  of  effecting  a  complete 
cure  cannot  be  reasonably  entertained,  notwithstanding 
the  valuable  aid  that  may  be  rendered  toward  a  cure  by 
the  use  of  bacterial  vaccines. 


CHAPTER  XIII 

FILLING    MATERIALS — THEIR    ATTRIBUTES — METHODS    OF    MA- 
NIPULATION AND  CONDITIONS  WHICH  INDICATE 

THEIR    USE 

It  is  quite  apparent  that  our  knowledge  concerning 
the  problem  of  caries  is  far  from  being  complete.  It  is 
also  quite  obvious  that  not  until  the  complete  solution 
of  this  problem  has  been  eflfected  can  we  hope  to  attain 
better  results  in  tooth  conservation.  But  in  order  to  do 
this  the  knowledge  of  caries,  no  matter  what  complete 
state  it  may  reach  in  the  future,  must  be  supplemented 
by  a  knowledge  of  the  attributes  of  the  materials  utilized 
in  filling  cavities  of  decay,  also  the  conditions  which  in- 
dicate the  use  of  the  different  materials,  and  the  meth- 
ods of  manipulating  them.  Fortunately  our  knowledge 
concerning  the  latter  requirements  may  be  said  to  be 
far  more  com})lete  than  that  of  the  great  problem  of 
caries,  and  it  is  in  a  large  sense  owing  to  the  accurate 
although  not  complete  knowledge  in  our  possession  con- 
cerning the  physical  characters  of  the  diflferent  filling 
materials,  and  the  methods  of  utilizing  them,  that  we 
are  enabled  at  times  to  successfully  combat  the  factors 
of  caries. 

The  materials  to  be  considered  are  gold,  tin,  amalgams, 
oxyj)liosphates,  oxychlorid,  and  gutta  percha.  Porcelain 
has  been  discussed  in  the  cliai)ter  on  Inlays. 

The  ideal  filling  material  is  one  upon  which  the  oral 
fluids  have  no  eflfect.    It  should  have  suflScient  tenacity 
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svhen  condensed  to  resist  the  forces  acting  upon  it.  It 
;liould  neither  shrink  nor  expand  after  insertion  in  the 
avity.  It  should  be  perfectly  adaptable  to  cavity  walls; 
La  mionious  with  the  color  of  the  tooth ;  non-conducting ; 
on- irritating;  and  allow  of  a  convenient  introduction. 
n    other  words,  it  should  be  easy  of  manipulation. 

GOLD 

The  pliability  and  softness  of  gold,  which  allow  of 

ts   ijerfect  adaptation  to  cavity  walls,  and  its  resistance 

o   the  action  of  the  oral  fluids  no  doubt  established  its 

^a^ly  recommendation  as  a  filling  material.     It  neither 

>\irinks  nor  expands,  and  when  properly  condensed  fully 

resists   the  forces  acting  upon   it.     In   these   respects 

gold  fully  meets  the  ideal  requirements.     Its  color  is 

objectionable,  and,  although  the  high  yellow  color  may 

^   somewhat,  subdued  by  the  addition  of  platinum,  it 

still  retains  a  strong  contrast  to  the  shade  of  the  tooth. 

Dr.  Black  ^  states  that  a  well-finished  gold  filling  shows 

i^st  what  it  is  and  may  be  less  offensive  to  the  esthetic 

^Ti^Q  than  a  poorly  matched  porcelain  inlay.    With  this 

statement  many  operators  will  fully  agree.    Gold  is  also 

highly  conductive  of  thermal  impressions;  and  its  suc- 

<*essful  manipulation  is  only  acquired  after  considerable 

studious  experience. 

For  filling  purposes  gold  is  prepared  in  two  forms, 
foil  and  crystal. 

Gold  Foil.— Gold  foil  is  prepared  in  different  thick- 
nesses designated  by  numbers  made  to  represent  the 
number  of  grains  contained  in  each  sheet  four  inches 
square.  Number  four  foil  contains  four  grains  to  each 
sheet;  number  ten  contains  ten  grains,  and  so  on  to  the 
hea\y  foils  containing  sixty,  one  hundred  arid  twenty, 

'Black's  "Operative  Dentistry.'' 
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and  some  a  greater  number  of  grains  to  each  sh^ 
These  heavy  foils  are  but  little  used  to-day  in  fill: 
cavities. 

Gold  foil  is  also  prepared  as  cohesive  or  non-cohest 
Probably  for  the  first  half  century  of  its  use  it  V6 
utilized  only  as  non-cohesive  foil.  With  the  discovery 
its  cohesive  property,  the  application  of  gold  in  deni 
restorations  was  greatly  enlarged,  and  marks  an  epo 
in  the  evolution  of  operative  dentistry.  For  the  prop 
use  of  cohesive  foil  no  foreign  substance  can  be  allowi 
to  deposit  upon  its  surface.  If  this  takes  place  its  c 
hesiveness  is  destroyed  and  the  operation  will  resi 
in  failure.  Gold  does  not  oxidize,  as  do  the  baser  nn 
als,  nor  does  it  attract  oxygen  to  its  surface,  as  do  silv 
and  platinum,^  but  it  does  attract  to  its  surface  oth 
gases  from  the  atmosphere  which,  from  careful  stuc 
Dr.  Black  reports  to  be,  most  likely,  acid  gases.  Thei 
fore,  he  suggests  that,  if  a  solution  of  ammonia  is  co 
veniently  placed,  ammonium  salts  will  be  formed  on  t 
surface  of  the  gold,  protecting  it  from  other  gases.  T 
deposition  of  the  ammonium  salt  renders  the  foil  no 
cohesive,  but  as  annealing  effects  ready  volatilization 
the  ammonium  salt  its  cohesiveness  is  completely  i 
stored.  The  same  book  of  foil  may  be  used  either 
non-cohesive  or  cohesive,  by  placing  it  near  a  spoU; 
containing  spirits  of  ammonia.  Used  without  annealii 
this  will  be  perfectly  non-cohesive;  annealed,  it  will 
cohesive. 

In  the  annealing  of  gold  to  render  it  perfectly  c 
liesive.  Dr.  Black  urges  the  importance  of  bringing  eve 
particle  of  the  gold  to  a  glow  in  order  to  insure  t 
complete  volatilization  of  the  substance  that  may  ha 
collected  upon  the  surface  of  the  foil.    This  is  the  cour 

*Dr.  Blacky  "Operative  Dentistry." 
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to  be  pursued  when  annealing  gold  in  the  flame  of  an 
alcohol  lamp  or  small  Bunsen  burner.  But  as  this  meth- 
od of  annealing  is  open  to  several  objections,  a  better 
plan  is  not  to  expose  the  gold  to  the  naked  flame,  but  to 
place  it  preferably  in  an  electric  annealer  or  upon  mica, 
where  it  is  free  from  handling,  and  where  sufficient  time 
may  be  allowed  to  insure  a  thoroughly  clean  working 
surface.  Dr.  Black  emphasizes  the  importance  of  thor- 
ough annealing,  especially  where  an  angle  is  to  be  built 
out,  and  states  that  the  pitting  of  the  surface  of  the 
filling  is  due  to  the  use  of  pieces  of  gold  that  have  not 
been  thoroughly  annealed. 

NoN-coHEsivE  Foil. — Non-cohesive  foil  is  now  rarely 
employed,  excepting,  perhaps,  in  filling  the  first  third  of 
a  cavity,  where  its  greater  pliability  and  time-saving  fea- 
ture may  be  special  factors,  or  in  instances  where 
the  surrounding  walls  of  simple  cavities  are  capable  of 
withstanding  the  force  of  the  wedge  principle,  upon 
which  its  successful  introduction  depends.  Occlusal  cavi- 
ties in  molars,  or  labial  and  buccal  cavities,  may  be  ad- 
vantageously filled  with  non-cohesive  foil,  and  the  many 
fillings  of  twenty  and  thirty  years'  standing,  still 
doing  service,  bear  excellent  testimony  to  the  service 
rendered  by  non-cohesive  foil.  In  filling  with  non-co- 
hesive gold,  cylinders  of  varying  sizes,  or  ropes  of  foil, 
are  used.  The  size  of  cylinder  selected  should  depend 
upon  the  depth  of  the  cavity.  One  that  in  length  slightly 
exceeds  the  depth  of  the  cavity,  and  when  loosely  rolled 
about  fills  the  cavity,  is  selected  and  placed  in  position 
and  pressed  against  the  distal  wall  with  the  side  of  the 
plugger,  and  held  in  position  with  an  instrument  to  pre- 
vent movement.  This  is  repeated  until  one-half  or  more 
of  the  distal  portion  of  the  cavity  is  filled.  The  same 
method  is  pursued  against  the   remaining  walls  until 
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the  cavity  is  quite  filled.  As  this  progresses  it  will  be 
necessary  to  use  smaller  and  smaller  cylinders,  until 
finally,  to  obtain  room  for  more  cylinders,  a  wedge  in- 
strument is  pushed  into  the  gold  and  condensed  against 
the  walls;  the  space  thus  obtained  is  again  filled  with 
cylinders,  and  the  wedging  continued  until  it  is  impos- 
sible to  provide  space  for  more  gold.  The  surface  of 
the  filling  may  now  be  condensed  with  a  finely  serrated 
plugger,  and  partially  trimmed  down,  again  condensed 
and  trimmed  down,  until  the  surface  is  as  hard  as  it 
can  be  made,  and  flush  with  the  cavity  margins. 

Cohesive  Foil. — The  introduction  of  cohesive  foil 
made  possible  the  restoration  of  seriously  impaired 
carious  teeth,  which  formerly  could  not  be  restored  with 
non-cohesive  foil,  but,  unless  this  is  used  intelligently, 
failures  will  ensue.  If  large  masses  are  introduced,  as 
in  filling  with  non-cohesive  foil,  most  likely  faulty  adap- 
tation and  condensation  will  result.  Therefore,  in  the 
use  of  cohesive  foil,  small  pieces  should  be  welded  to- 
gether. This  allows  of  perfect  adaptation,  which  is  es- 
sential to  a  good  filling.  Dr.  Black  reports  that  in  his 
examination  of  gold  fillings,  introduced  by  different  oper- 
ators, many  showed  faulty  adaptation  to  cavity  walls, 
although  the  condensation  was  good,  this  apparently  be- 
ing due  to  improper  laying  of  the  gold  against  the  cav- 
ity walls,  the  improper  placing  of  the  plugger  point  upon 
the  gold,  and  improper  application  of  force.  It  is  quite 
evident  that  such  fillings,  no  matter  how  dense,  are  very 
apt  to  move  imder  heavy  stress,  because  the  cavity  walls 
have  not  sufficient  sustaining  grasp,  as  Dr.  Black  ex- 
plains it,  upon  them.  With  the  modem  methods  of  cav- 
ity preparation  the  nature  of  the  occlusion,  involving 
a  study  of  the  forces  acting  upon  the  filling,  has  a  di- 
rect lx»aring  upon  the  preparation  of  the  cavity,  so  that 
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suitable  provision  may  be  made  against  displacement, 
providing,  of  course,  that  the  gold  is  properly  adapted 
to  the  cavity  walls  and  sufficiently  well  condensed. 

The  form  of  cohesive  gold  used  is  that  of  the  sheet 
folded,  or  else  rolled,  into  a  rope,  and  cut  into  suitable 
sized  pieces;  or  the  cylinders  prepared  by  the  supply 
houses.  Dr.  Black's  preference  is  for  the  block  which 
he  prepares  by  cutting  No.  4  foil  into  4-8-16-32  pieces. 
Each  of  these  is  crumpled  together  and  formed  into  a 
loose  ball.  This  is  formed  into  a  block  by  means  of  a 
pair  of  flat-nose  pliers.  Dr.  Black  regards  this  form 
as  affording  most  positive  and  rapid  results.  Each  oper- 
ator soon  develops  a  liking  for  a  particular  form  which 
he  learns  to  use  most  deftly.  So,  too,  with  the  particu- 
lar kind  of  force  used  in  condensing  the  gold;  some  pre- 
fer the  hand  mallet  used  by  an  assistant,  which  Dr. 
Black  regards  as  being  by  far  the  best,  as  it  will  pro- 
duce the  desired  result  with  least  wear  and  tear  to 
both  patient  and  operator.  Others  combine  hand  and 
mallet  force. 

Another  factor  that  may  determine  the  character  of 
force  to  be  utilized  in  condensing  the  filling  is  the  con- 
dition of  the  pericementum.  Reference  has  been  made 
in  discussing  inlays  that  at  times  an  inlay  may  be  well 
advised  in  place  of  a  foil  filling,  because  the  condition 
of  the  pericementum  may  argue  against  the  application 
of  force  necessary  to  properly  condense  a  gold  filling. 
The  condition  of  the  pericementum  may  argue  in  favor 
of  the  hand  mallet,  in  the  face  of  which  it  would  be  un- 
wise to  employ  either  automatic  or  electric  mallet. 

A  great  variety  of  instruments  are  designed  to  meet 
every  need  of  the  operator  in  filling  teeth  with  gold. 
Most  operators  soon  leam  to  use  most  deftly  certain 
forms,  and  these  meet  all  their  requirements.    The  car- 
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dinal  principles  that  at  all  times  must  be  observed,  after 
the  cavity  has  been  properly  prepared,  are  perfect  adap- 
tation and  adequate  condensation.  Selections  made  from 
the  Webb  or  Varney  set  of  plugger  points,  or  from  any 
other  set  in  ordinary  use,  usually  meet  all  requirements. 
The  serrations  should  not  be  deep,  and  preference  should 
be  given  to  those  with  rounded  comers. 

Crystal  Gold.— Considerable  difference  of  opinion 
seems  to  exist  concerning  the  value  of  this  form  of  gold 
for  jfilling  cavities.  Failures  attending  its  use  have  been 
due,  as  a  rule,  to  its  too  hasty  introduction  into  cavities. 
This  does  not  allow  of  a  proper  degree  of  condensation, 
and  is  very  apt  to  result  in  imperfect  adaptation;  in 
either  case  a  faulty  jfilling  is  the  result.  To  insure  a 
good  filling,  this  form  of  gold  should  be  well  annealed 
and  introduced  in  small  pieces,  which  may  be  adapted 
to  the  cavity  walls,  first,  by  hand  pressure,  after  which 
mallet  force  may  be  used.  But  care  must  be  exercised 
that  perfect  adaptation  has  been  secured,  also  an  ade- 
quate degree  of  condensation.  Dr.  Black's  experiments 
appear  to  show  that  under  the  same  force  the  crystal 
gold  fillings  did  not  approach  in  density  the  foil  fillings,* 
but  there  can  be  no  question  concerning  the  possibility 
of  making  just  as  permanent  fillings  with  this  form  of 
gold  as  with  foil,  providing  it  is  properly  utilized. 
^^  There  is  no  preparation  of  gold  better  adapted  for 
starting  fillings  in  shallow  or  irregular  cavities,  or  for 
surfacing  fillings.  Many  operators  make  use  of  it  al- 
ways for  starting  and  for  finishing  fillings.'*^  But  the 
beginner  must  be  careful  to  avoid  the  pitfalls  so  easily 
created  in  the  use  of  crystal  foil.  Good  fillings  can  only 
be  made  if  proper  regard  is  paid  to  the  avoidance  of 

*  Dental  Digest^  September,  1909. 
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those  errors  that  so  easily  result  in  a  faulty  filling,  either 
from  imperfect  adaptation  or  else  inadequate  condensa- 
tion. 

Simple  Cavities.— Simple  cavities  upon  exposed  sur- 
faces, such  as  occur  in  the  fissures  of  bicuspids  and  mo- 
lars, and  in  the  pits  of  the  lingual  surfaces  of  the  su- 
perior anterior  teeth,  are  the  easiest  to  fill.  If  the  mar- 
ges of  the  cavity  in  this  class  of  cases  have  been  extend- 
ed to  such  parts  of  the  tooth  as  will  enable  the  operator 
to  give  the  proper  finish  to  the  filling,  little  additional 
cutting  will  be  necessary.  An  occasional  exception  to 
this  will  be  found  in  second  and  third  molars,  and  es- 
pecially in  the  lower  molars  with  decided  lingual  lean- 
ing. In  these  cases  it  may  be  necessary  to  cut  the  mesial 
and  buccal  walls  in  order  to  allow  of  the  proper  approach 
with  the  condensing  instruments.  In  filling  these  cavi- 
ties much  time  may  be  saved,  as  well  as  inconvenience 
to  both  operator  and  patient,  if  one-half  or  even  two- 
thirds  of  the  cavity  is  filled  with  non-cohesive  foil.  Or 
the  entire  cavity  may  be  filled  with  crystal  gold  with  a 
greater  conservation  of  time  and  energy  without  the 
slightest  sacrifice  in  result.  Non-cohesive  cylinders  of 
suitable  size  are  adapted  to  the  distal  wall  of  the  cavity, 
and  between  the  buccal  and  lingual  walls,  until  wedged 
in  position.  Cohesive  foil  is  then  incorporated  into  the 
non-cohesive  until  a  solid  foundation  is  secured,  upon 
which  the  filling  may  be  completed  with  cohesive  foil.  If 
crystal  gold  is  used  it  is  adapted  against  the  distal  wall 
and  between  the  remaining  walls  by  means  of  hand  pres- 
sure. When  securely  anchored  it  is  to  be  further  con- 
densed with  a  small-sized  foot  plugger  in  the  automatic 
mallet.  If  care  is  exercised  in  accurately  adapting  ad- 
ditional pieces  of  gold,  first,  by  hand  pressure,  to  be 
followed  with  the  automatic  mallet,  perfect  filling  opera- 
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tions  may  be  made  with  considerable  saving  of  time  and 
inconvenience. 

Proximal  Cavities  in  Incisors  and  Cuspids.— These 
cavities  are  difficult  to  fill  in  proportion  as  they  are  in- 
accessible. If  the  margins  have  been  extended  lingually 
and  labially  to  the  immune  areas  of  the  tooth,  and  suffi- 
cient space  lias  been  secured  by  wedging,  they  are  easy 
of  approach  to  all  parts  excepting  the  incisal  anchorage. 
As  a  rule  tlie  lingual  wall  will  be  cut  away  more  than 
the  labial,  for  esthetic  reasons,  and  the  approach  will  be 
made  from  the  lingual  aspect.  However,  with  proper  ex- 
tension of  the  margins  and  sufficient  separation  the  labial 
approach  will  be  more  convenient,  and  the  lingual  wall 
need  not  be  unduly  cut  away.  Tlie  axio-linguo-gingival 
convenience  point  is  first  filled  from  the  labial  aspect. 
Then  the  labio-axio-ginglval  point  angle  is  filled  from 
the  lingual  approach,  and  the  two  connected  by  filling 
the  gingival  line  angle.     Figs.  48,  49,  50,  and  51  show 

Vf  ?f 


the  various  ste])s  in  the  operation.  The  filling  is  kept  in 
adviince  liugually  and  built  out  and  over  the  cavo-surface 
angle  to  its  full  contour,  until  the  incisal  retention  is 
reached.  This  should  be  filled  in  with  hand  pressure. 
The  filling  is  now  built  out  to  the  contact  point,  and,  un- 
less sufficient  space  has  been  provided,  it  will  be  almost 
impossible  to  properly  prepare  this  part  of  the  filling. 
The  operator  must  l»e:ir  in  mind  that  thorough  condensa- 
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non  is  important  in  these  fillings;  tberefore  every  |)or- 
Kon  of  the  operation  should  be  gone  over  very  <'aiefiilly 
in  order  to  be  assured  that  no  weak  spots  remain  that 
might  result  in  early  failure  of  the  filling. 

Proximal  Cavities  in  Bicuspids  and  Molars.— A  ehief 
requisite  in  the  filiin!;  of  this  class  of  cavities  lies   in 


I 


the  creation  of  the  necessary  sjiuce  thiit  will  enalile  the 
operator  to  reach  every  part  of  the  cavity,  and  to  build 
it  out  to  the  full  contour;  otherwise  a  faulty  operation 
nst  inevitably  result.  Figs.  52,  53,  54,  55,  and  5fi  il- 
istrate  the  various  steps  in  the  operation,  assuming 
lat  the  rubber  dam  is  in  position  and  that  the  necessary 
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pace  has  been  secured.  The  illustnitious  show  the  vari- 
tis  steps,  using  cohesive  foil  throughout  the  entire  oper- 
Ition.  Dr.  Darby'  recommends  the  use  of  crystal  gold 
Kt  the  cervical  border  in  those  eases  where  the  cavity 
pas  no  great  depth  and  the  retaining  grooves  are  shal- 

"Tertbook  of  Operative  Dontistry,"  Kirk. 
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low;  or  non-cohesive  foil  may  be  nsed,  allowing  it  to 
extend  over  the  cervical  border.  The  upper  third  of  the 
cavity  may  be  filled  in  this  way,  after  which  cohesive 
foil  should  be  used.  But  care  must  be  exercised  that  a 
solid  foundation  is  made  for  the  cohesive  foil.  Dr.  Black  * 
warns  against  the  attempt  to  build  the  gingival  line 
angle  from  one  point  angle  to  the  other,  condensing  a 
thin  layer  of  gold,  or  with  force  applied,  perpendicular 
to  the  plane  of  that  wall.  The  attempt  to  so  build  the 
gingival  line  angle  will  result  in  imperfect  adaptation. 
The  elasticity  of  cohesive  foil  is  almost  nothing,  but  as 
soon  as  it  is  subjected  to  force  it  hardens  and  acquires 
a  degree  of  elasticity  that  will  prevent  perfect  adapta- 
tion. Dr.  Black  also  urges  the  packing  of  the  gold  to- 
ward the  cavity  wall  and  the  placing  of  the  gold  between 
the  last  portion  condensed  and  the  wall.  This  enables 
the  operator  to  make  a  perfectly  adapted  filling,  whereas, 
if  the  condensing  is  away  from  the  wall,  the  tendency 
would  be  to  pull  the  gold  away,  resulting  in  imperfect 
adaptation. 

Cases  with  Loss  of  Incisal  Edge.— In  those  cases 
where  the  incisal  edge  has  been  lost  through  abrasion, 
and  it  is  deemed  necessary  to  restore  the  lost  portion, 
as  shown  in  Figs.  57,  58,  and  59,  the  foundation  for  the 
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filling  is  prepared  in  a  flat  seat  with  square  angles 
formed  with  the  surrounding  walls.  These  fillings  must 
be  built  strong  enough  to  withstand  the  force  of  the 

*  Black *8  *' Operative  Dentistry." 
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lower  teeth  almost  constantly  acting  against  them.  Some 
operators  complete  these  fillings  with  No.  20  platiaous 
gold,  the  use  of  which  gives  a 
very  dense  surface  to  these  fill- 
ings and  subdues  the  bright  yel- 
low of  gold.    This  manner  of 
completing    these    fillings  is 
viewed  with  particular  favor  in 
those  cases   which  demand  the      *■"■■  ^^'    ^^"^'  ^'-  ^^"'^'^ 
building  up  of  the  filling  so  as  to  open  the  bite. 

Finishing'.— The  correct  finishing  of  the  filling  is  as 
necessary  for  its  permanency  as  any  other  important 
step,  from  the  correct  preparation  of  the  cavity  to  the 
final  placing  of  the  last  piece  of  gold.  In  fact  it  may 
be  said  that  the  finish  of  the  filling  generally  reveals 
the  thoroughness  of  the  previous  stages  of  the  opera- 
tion, although  carelessness  in  the  final  touches  to  the 
filling  may  lead  to  early  failure,  even  though  every  other 
stage  of  the  operation  has  been  carefully  planned  and 
executed.  The  filling,  when  finished,  should  he  so  re- 
lated to  the  enamel  margins  that  a  delicate  explorer 
may  be  passed  from  the  tooth  to  the  filling  without  any 
catch.  Furthermore,  the  exact  form,  of  the  tooth  should 
be  reproduced. 

In  exposed  fillings,  such  as  occur  upon  the  occlusal 
surfaces  of  molars,  or  in  the  gingival  third  of  incisors 
and  cuspids,  a  satisfactory  finish  to  the  filling  is  not 
difficult  of  attainment;  but  in  proximal  fillings  the  diffi- 
culties are  much  greater.  That  part  of  the  filling  that 
is  to  form  the  contact  point  is  built  out  to  excess.  It 
is  made  to  touch  the  proximating  tooth,  even  though 
the  teeth  have  been  separated.  As  a  first  step  in  the 
finisliing  this  excess  may  be  reduced  by  passing  a  saw 
between  the  filling  and  proximating  tooth.     The  excess 
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at  the  gingival  margin  may  now  be  removed,  and  the 
greatest  care  exercised  that  the  filling  at  this  portion 
be  properly  related  to  the  tooth.  By  means  of  cutting 
instruments,  files,  stones,  tape,  disks,  etc.,  the  filling 
may  be  made  to  take  its  proper  finish.  It  does  not  re- 
quire extensive  experience  to  impress  upon  the  opera- 
tor the  great  importance,  in  proximal  fillings,  of  a  prop- 
erly shaped  contact  point,  including  a  correct  form  of 
the  proximal  surface.  In  discussing  the  etiology  of 
caries  it  was  found  that  the  beginning  of  decay  occurs 
at  such  points  as  favor  lodgment  of  food  and  bacteria, 
inviting  fermentative  changes.  It  was  also  found,  later 
on,  that  extending  the  margins  of  a  cavity  and  build- 
ing out  to  a  properly  formed  contact  point  lead  to 
the  rubbing  of  these  margins  by  the  food  in  mastication 
through  the  embrasures,  and  prevent  the  lodgment  of 
food  debris  between  the  teeth,  which,  if  occurring,  not 
only  results  in  early  recurrence  of  decay,  but  also  in 
serious  injury  to  the  gum  tissue  and  pericementum. 
The  closest  study  of  the  forms  of  the  teeth,  and  the  vital 
necessity  for  their  reproduction  when  lost  through  caries, 
together  with  much  patient  effort,  will  finally  lead  to 
the  develojanent  of  a  degree  of  skill  necessary  for  per- 
manent operations. 

TIN  FOIL 

The  use  of  tin  foil  in  cavity  restoration  is  at  the 
present  time  rarely  resorted  to.  Its  constantly  decreas- 
ing use  bespeaks  for  it  an  obsolete  position  in  operative 
dentistry  in  the  not  distant  future.  This  is  due  to  the 
few  commendable  qualities  it  possesses  as  a  filling  ma- 
terial. Its  color  is  objectionable,  owing  to  its  quick 
oxidation,  which  also  destroys  its  cohesiveness,  so  that, 
imless  freshly  cut  from  a  pure  ingot  when  intended  for 
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use  in  a  cavity,  it  cannot  be  worked  upon  the  cohesive 
principle.  It  is  unable  to  resist  attrition,  which  limits 
its  use  to  places  not  exposed  to  mastication.  It  is 
readily  adaptable  to  cavity  walls  and  shows  no  altera- 
tion in  form,  excepting  that  resulting  from  attrition.  Its 
conductivity  is  far  below  that  of  either  gold  or  amalgam, 
and  in  this  regard  possesses  a  decided  degree  of  su- 
periority compared  to  either  of  the  other  materials.  It 
is  occasionally  recommended  as  a  non-conducting  me- 
dium for  gold  fillings.  Much  has  been  written  concern- 
ing its  supposed  therapeutic  value  at  the  vulnerable  por- 
tion of  gold  fillings,  viz.,  the  gingival  margin.  These 
recommendations  appeared  mostly  at  a  time  when  the 
causes  of  recurring  decay  were  not  understood,  and  do 
not  appear  to  impress  many,  if  any,  at  the  present  time. 
It  is  prepared  chiefly  in  foil  form,  Nos.  4  or  8  being 
generally  used,  and  may  be  used  in  deciduous  cavities 
which  demand  an  easily  introduced  material.  But  amal- 
gam would  subserve  a  more  permanent  purpose.  If  the 
cavity  lacks  retentive  form  for  amalgam,  and  the  oper- 
ator does  not  deem  it  prudent  to  proceed  with  the  shap- 
ing of  the  cavity  to  make  it  retentive,  the  oxyphosi)hate 
of  copper  may  be  employed.  This  material  is  rapidly 
assuming  an  important  place  among  our  filling  materials, 
especially  in  filling  cavities  in  deciduous  teeth.  The  in- 
troduction of  tin  is  similar  to  that  of  gold  foil,  and  the 
filling  is  finished  in  the  same  way  as  a  gold  filling. 

ABfALGAM 

An  amalgam  is  a  union  of  one  or  more  metals  with 
mercury.  Copper  amalgam,  a  binary  amalgam,  is  i)re- 
pared  by  adding  precipitated  metallic  copper  to  an  ex- 
cess of  mercury;  when  thoroughly  plastic  the  excess 
mercury  is    removed   through   chamois   with   wafering 
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pliers,  packed  in  molds,  and  allowed  to  harden.    Wh^^ 
intended  for  use  a  wafer  is  held  in  an  iron  spoon  ov< 
the  flame  of  an  alcohol  lamp  until  small  beads  of  mei 
cury  appear  upon  its  surface;  it  is  then  rubbed  in  ^ 
mortar  into  a  plastic  mass,  and  inserted  in  the  cavitjr**^ 
Many  fillings  made  of  copper  amalgam  have  made  mosIP' 
excellent  records;  on  the  other  hand,  many  proved  to^^ 
be  miserable  failures,  due  apparently  to  improper  prep-^ — 
aration  of  the  amalgam,*     The    presence    of   oxids    of  ^' 
either  mercury  or  copper  in  the  filling  sets  up  electro- 
lytic conditions  which  prevent  the  formation  of  the  black- 
ened surface  seen  in  all  permanent  fillings  made  of  this 
material,  and  finally  lead  to  its  almost  complete  disso- 
lution. 

Since  Dr.  Black's  work  on  the  physical  properties 
of  amalgam,  alloys  are  prepared  consisting  of  four  met- 
als, silver,  tin,  copper,  and  zinc.  The  first  dental  amal- 
gam 2  was  prepared  by  filing  a  silver  coin  consisting  of 
silver,  9  parts,  copper,  1  part,  and  mixing  with  mercury. 
This  was  the  *^ silver  paste"  of  Taveau  and  the  material 
later  introduced  into  America  by  two  charlatans  named 
Crawcour,  and  named  by  them  **  Royal  Mineral  Suc- 
cedaneum."  The  history  of  amalgam  following  its  in- 
troduction by  the  Craweours  is  invested  with  a  peculiar 
interest,  because  of  the  ignorance  which  ascribed  almost 
all  the  ailments  **to  which  flesh  is  heir"  as  being  due  to 
the  presence  of  mercury  in  amalgam  fillings.  This  placed 
a  ban  upon  the  material,  which  was  only  partially  re- 
lieved when  Dr.  Townsend  advocated  the  use  of  amalgam 
in  cavities  which  could  not  be  filled  with  gold,  and  in- 
troduced the  so-called  Townsend 's  alloy,  consisting  ap- 
proximately of  tin,  55,  silver,  45.     The  failure  of  the 

*Dr.  Burehard,  Kirk's  ''Operative  Dentistry." 
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fillings  made  from  this  alloy,  due  to  causes  now  well 
understood,  but  not  comprehended  at  the  time,  resulted 
in  a  second  condemnation  of  the  material,  without  any 
attempt  being  made  to  ascertain  the  causes  of  the  fail- 
ure. Fortunately  for  the  subsequent  history  of  amal- 
gam, Dr.  J.  Foster  Flagg,  about  this  time,  became  in- 
terested in  the  material,  due  to  the  conservation  of  badly 
decayed  teeth  which  had  been  filled  years  before  with 
coin  amalgam.  Dr.  Flagg 's  first  act  was  the  reversal 
of  Dr.  Townsend's  formula.  The  change  to  the  decided 
increase  of  silver  and  lessening  of  tin  was  followed  by 
such  noticeable  improvement  in  the  fillings  made  of  this 
alloy  that  further  experimentation  and  patient  observa- 
tion finally  led  to  the  evolution  of  several  dental  alloys, 
the  history  of  which  is  part  of  the  history  of  dentistry, 
and  stands  as  a  monument  to  the  genius  of  Dr.  Flagg 
and  to  the  work  of  the  *  ^  New  Departure  Corps. ' ' 

The  work  of  the  ** New  Departure  Corps"  stood  as 
final  in  all  questions  dealing  with  plastics,  until  the  in- 
vestigations of  Dr.  Black,  which  first  appeared  in  the 
Cosmos  for  1895.  Dr.  Black *s  work  in  part  was  a  scien- 
tific determination  of  the  physical  properties  of  amal- 
gams, corroborating  in  a  large  degree  the  clinical  rec- 
ords of  Dr.  Flagg,  also  establishing  other  important 
knowledge  concerning  amalgams,  chief  of  which  was  the 
property  of  ''flow.'* 

Physical  Characters  of  Amalgams.— It  is  quite  evi- 
dent that  an  amalgam  mass,  after  its  insertion  in  a  cav- 
ity, undergoes  certain  changes  aside  from  its  hardening. 
Most  important  of  these  changes  are  those  due  to  either 
contraction  or  expansion  of  the  amalgam. 

The  contraction  or  expansion  of  the  amalgam  is 
primarily  due  to  the  constituent  metals  of  the  alloy,  the 
proportions  in  which  these  metals  are  used  to  make  up 
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the  alloy,  and  the  relation  which  these  metals  bear  to 
each  other  as  alloyed  or  mixed. 

The  amount  of  mercury  used  in  making  the  amalgam 
modifies  the  degree  of  contraction  or  expansion,  but  does 
not  control  it.  To  produce  an  alloy  that  will  show  no 
change  during  the  hardening  process  depends,  as  Dr. 
Black  puts  it,  *  *  on  the  correct  balancing  of  the  metals  of 
the  alloy. ' '  The  experiments  of  Dr.  Black  also  disclosed 
the  fact  that  annealed  alloys  of  70  per  cent,  or  less  of 
silver  and  30  per  cent,  or  more  of  tin,  when  made  into 
amalgams,  all  shrank,  while  those  containing  more  than 
75  per  cent,  of  silver  expanded.  The  proportion  of  sil- 
ver and  tin  to  yield  a  good  working  alloy  was  found  to 
be  about  721/2  silver  and  27M>  tin,  the  proportion  of  sil- 
ver to  be  modified  by  the  addition  of  some  other  metal 
which,  according  to  Dr.  Black's  present  view,  he  limits 
to  about  5  per  cent,  of  copper.  This  he  regards  as  de- 
sirable, providing  it  is  alloyed  with  the  silver  before  add- 
ing the  tin.  The  addition  of  zinc,  even  in  the  propor- 
tion of  one-half  of  one  per  cent.,  effects  a  change  of  bulk 
in  the  amalgam  which  finally  ends  in  failure,  so  that  he 
now  advises  against  the  addition  of  zinc  as  a  constitu- 
ent of  a  dental  alloy.  This  is  important,  as  most  of  the 
alloys  placed  upon  the  market,  after  Dr.  Black  made 
known  his  researches,  consisted  approximately  of  silver, 
67,  tin,  27,  copper,  4Vo,  zinc,  li/o.  The  elimination  of 
zinc  from  dental  alloys  changes  the  formula  to  silver, 
671^,  tin,  271  o,  copper,  5.  This  resembles  the  formula 
of  Dr.  Flagg's  submarine  alloy,  which  consisted  of  silver, 
60,  tin,  35,  and  copper,  5.  The  increase  in  the  propor- 
tion of  silver  from  60  to  Giy^^  and  the  corresponding 
<iecrease  in  the  proportion  of  tin,  must  affect  the  amal- 
gam mass  very  favorably  excepting  in  the  degree  of  dis- 
coloration that  finally  takes  place  in  the  mass. 
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Amount  of  Mercury. — The  amount  of  mercury  used 
in  making  the  amalgam  mass  has  a  bearing  upon  the 
final  result.    An  excess  or  deficiency  in  the  amount  of 
mercury  appears   to   weaken   the   amalgam   mass,   too 
much  mercury  being  more  faulty  in  this  regard  than  too 
little.  If  the  excess,  however,  is  promptly  removed  from 
the  amalgam  mass,  but  little,  if  any,  injury  will  ensue. 
The  amount  of  mercury  necessary  to  make  a  plastic  mass 
is,  in  a  degree,  governed  by  the  length  of  time  the  alloy 
has  been  annealed.    The  more  it  has  been  annealed  the 
less  mercury  is  used  to  bring  about  the  desired  degree 
of  plasticity,  and  the  slower  the  setting  of  the  amalgam 
mass.   The  strength  of  the  amalgam  is  also  reduced.    It 
is  for  these  reasons  that  the  proportions  of  alloy  and 
mercury  should  be  secured  by  weight ;  in  no  other  man- 
lier can  the  correct  proportions  between  the  two  be  esti- 
niated. 

Distribution  of  Mercury. — An  uneven  distribution  of 
the  mercury  affects  unfavorably  the  amalgam  mass.  If 
^e  mercury  is  added  to  the  alloy  in  a  manner  which 
allows  an  excess  in  one  portion  and  a  deficiency  in  an- 
other, the  amalgam  mass  is  weakened,  in  the  same  way 
as  when  either  an  excess  or  deficient  amount  of  mer- 
<?Qry  is  used  to  make  the  amalgam.  An  even  distribu- 
tion of  the  mercury  throughout  the  alloy  is  necessary, 
and  this  is  obtained  by  thoroughly  kneading  the  amal- 
gam mass  until  it  is  capable  of  taking  the  skin  mark- 
ings. 

Flow. — The  **flow"  of  amalgam  is  the  change  of 
form,  or  the  movement  of  an  amalgam  mass,  when  sub- 
ject to  stress.  Dr.  Black  found  that  an  amalgam  made 
of  an  allow  of  silver  and  tin  showed  its  flow  in  propor- 
tion to  the  tin  it  contained.  Alloys  containing  less  than 
60  per  cent,  of  silver  make  amalgams  that  flow  when  very 
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light  pressure  is  applied.  In  copper  amalgam  the  flow 
is  at  zero.  Those  alloys  containing  60  per  cent,  silver 
and  5  per  cent,  copper  and  the  balance  tin  stand  next 
in  showing  the  least  degree  of  flow.  Apart  from  the  con- 
traction or  expansion  of  an  amalgam,  the  property  of 
flow  as  it  may  exist  in  the  amalgam  must  exercise  an 
important  bearing  upon  the  ability  of  the  filling  to  main- 
tain the  integrity  of  the  tooth.  Dr.  Black  determined 
that  an  amalgam  mass  that  wiU  flow  under  a  pressure  of 
fifty  pounds,  as  measured  by  the  instruments  devised 
by  him,  would  speedily  end  in  failure  when  used  as  a 
filling  in  teeth.  Furthermore,  the  property  of  flow  be- 
comes a  factor  in  considering  the  edge  strength  of  an 
amalgam.  The  edge  of  an  amalgam  might  be  sufficient- 
ly resistant  to  the  force  of  mastication,  but  might  read- 
ily flow  under  the  same  force,  resulting  in  imperfect 
adaptation  and  failure. 

Color  of  Amalgam. — The  gradual  discoloration  of 
the  surface  of  an  amalgam  filling,  due  to  the  formation 
of  oxids  and  sulphids,  has  been  a  serious  objection  to 
the  wide  employment  of  this  material.  The  silvery  white 
of  amalgam  to  many  might  not  be  more  objectionable 
than  the  yellow  of  gold,  but  the  subsequent  discoloration 
of  the  surface  of  the  amalgam  fiUing  limits  its  use  to  the 
posterior  teeth.  All  attempts  to  prevent  discoloration 
of  the  mass  h^ve  ended  in  failure.  The  influence  of  zinc 
when  added  in  the  proportion  of  5  per  cent.,  and  even 
less,  has  been  notable  in  maintaining  the  color  of  amal- 
gam, but  it  makes  an  alloy  which  is  unfit  for  use  as  a 
filling  material.  The  ^'facing  alloy''  of  Dr.  Flagg, 
whioh  consists  of  silver,  40,  tin,  55,  and  zinc,  5,  and  w^hich 
he  used  only  for  facing  purposes,  was  a  notable  example 
of  the  influonoo  of  zino  in  the  maintenance  of  color.  '*The 
addition  of  anv  of  the  nobler  metals  in  sufficient  quantity 
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to  materially  affect  the  color  inevitably  destroys  the  use- 
fulness of  the  amalgam.  * '  ^ 

The  discoloration  of  the  tooth  substance,  owing  to  the 
penetration  of  the  salts  of  silver  and  copper,  especially 
in  improperly  prepared  cavities,  or  else  in  cavities  filled 
with  an  amalgam  of  wide  contraction,  may  result  in  per- 
manent disfigurement.  This  cannot  occur  in  properly 
prepared  cavities,  with  the  better  grades  of  alloy  upon 
the  market,  providing  the  filling  is  properly  introduced. 
The  surface  of  the  filling  may  discolor — in  fact,  does 
discolor — but  the  salts  producing  the  discoloration  can- 
not stain  the  tooth  structure. 

Filling  Technique.— Cavities  prepared  for  an  amal- 
gam filling  must  receive  the  same  careful  attention  in 
every  particular  as  those  prepared  for  gold.  The  rubber 
dam  should  be  in  position  in  every  case  in  which  it  is 
possible  to  adjust  it.  Dr.  Black  claims  that  it  is  as  im- 
possible to  make  a  good  filling  with  amalgam  as  it  is  with 
gold,  if  moisture  is  present.  The  retention  and  resis- 
tance form  of  the  cavity  must  be  fully  as  great,  if  not 
greater,  than  that  for  gold.  The  outline  form  must  be 
as  carefully  planned  in  relation  to  the  principle  of  '  *  ex- 
tension for  prevention."  The  convenience,  or  starting 
points,  may  be  omitted.  The  cavity  must  have  surround- 
ing walls  if  the  filling  is  to  have  good  adaptation.  When- 
ever a  wall  is  missing,  as  in  proximo-occlusal  cavities, 
the  matrix  must  be  applied  to  supply  the  missing  wall. 
This  should  be  so  secured  in  position  as  to  allow  of  the 
necessary  pressure  used  in  packing  the  amalgam.  This 
may  be  done  by  means  of  a  ligature  when  the  sheet  met- 
al matrix  is  used,  or  the  mechanical  separator  may  hold 
it  in  place.  Care  should  also  be  exercised  that  the  mat- 
rix is  properly  adjusted  at  the  gingival  margin,  other- 

*Dt.  Black's  ''Operative  Dentistry." 


166  FILLING   MATERIALS 

wise  tlie  adaptation  of  the  filling  will  be  imperfect  in 
this  region.  It  may  be  necessary  to  insert  a  piece  of 
orange  wood  to  make  the  matrix  fit  close  to  the  gingival 
margin,  or  cotton  tightly  packed  between  the  teeth  will 
accomplish  the  same  end. 

The  proper  proportions  of  alloy  and  mercnry  are  se- 
cured by  weight,  and  rubbed  together,  not  in  the  palm 
of  the  hand,  as  is  seen  so  frequently,  but  in  a  glass  mor- 
tar with  a  glass  pestle,  or  in  the  rubber  mortar  held  in 
the  palm  of  the  hand  and  rubbed  with  the  forefinger 
guarded  by  a  rubber  finger-stall.  The  importance  of 
securing  proper  proportions  of  alloy  and  mercury  is  one 
of  the  important  factors  in  the  making  of  a  good  filling. 
For  the  better  grade  alloys  the  proportion  of  mercury 
is  somewhat  in  excess  of  the  alloy,  and,  as  Dr.  Black's 
experiments  have  abundantly  proven  that  unless  just  the 
right  amount  of  mercury  is  used  the  amalgam  mass  is 
weakened,  therefore,  the  custom  of  mixing  the  alloy  and 
mercury  without  accurately  weighing  the  respective 
amounts  of  each  should  be  discontinued. 

Having  made  the  mix  and  thoroughly  kneaded  it,  it 
is  ready  for  insertion  in  the  cavity.  Dr.  Flagg's  method 
of  inserting  the  amalgjim  was  to  carry  an  amount  that 
would  about  fill  the  gingival  region  of  a  proximo-oeclusal 
cavity  and  press  it  into  position,  after  which  successive 
pieces  were  adapted  to  the  cavity  walls  by  tapping,  after 
the  excess  mercury  was  expressed  from  them  by  the 
wafering  process.  Dr.  Black  strongly  advises  compres- 
sion as  the  l>est  means  of  securing  perfect  adaptation, 
the  instruments  to  l>e  as  large  as  the  orifice  of  the  cav- 
ity will  admit.  They  should  also  be  designed  with  flat 
faces. 

After  the  insertion  of  the  amalgam  mass  several  min- 
utes should  Ih>  allowed  to  elapse  before  removing  the  ex- 
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cess  and  trimming  down  to  proper  form  and  contact. 
Care  should  be  exercised  in  removing  the  matrix  and 
separator  not  to  break  away  part  of  the  filling.  This 
is  likely  to  occur  unless  care  is  exercised  in  avoiding  it. 
With  the  removal  of  the  matrix  and  separator  the  mar- 
gins are  carefully  inspected,  especially  in  the  gingival 
region.  If  the  filling  is  down  to  proper  form  and  adapta- 
tion the  patient  is  dismissed  for  a  subsequent  appoint- 
ment, at  which  time  the  final  polishing  is  done,  which  is 
the  same  as  for  a  gold  filling. 

CEMENTS 

The  cements  include  the  oxyphosphate  and  oxychlorid 
of  zinc,  the  oxyphosphate  of  copper,  and  the  silicates. 

Oxysulphate  of  Zinc— Dr.  Flagg  for  many  years  pre- 
pared and  made  extensive  use  of  the  oxysulphate  of  zinc 
for  capping  exposed  pulps.  This  preparation  consists 
of  2  parts  oxid  and  5  parts  of  the  sulphate  of  zinc,  com- 
bined, for  the  powder.  The  fluid  consists  of  10  grains  of 
clilorid  of  zinc  dissolved  in  a  drachm  of  water.  When 
used  as  a  capping  for  an  exposed  pulp  the  powder  and 
fluid  are  mixed  together  until  a  thick,  creamy  mass  re- 
sults, which  is  placed  over  the  pulp  without  producing 
pressure.  A  slight  hardening  occurs  in  the  mass.  This, 
together  with  its  astringent  and  antiseptic  properties, 
exercises  excellent  conservative  effects  upon  the  pulp. 

Oxychlorid  of  Zinc— This  consists  of  a  powder,  the 
calcined  zinc  oxid,  into  which  has  been  incorporated  a 
very  small  percentage  of  silex  and  borax  to  harden  the 
final  mix  with  the  fluid.  The  fluid  is  a  solution  of  zinc 
chlorid  in  water,  half  an  ounce  of  zinc  chlorid  to  3 
drachms  of  water.^  The  limitations  of  this  material 
were  recognized  shortly  after  its  introduction,  so  that, 

*  Flagg '8  "Plastics." 
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excepting  for  temporary  use  in  shallow  hypersensitive 
cavities,  where  its  obtunding  effect  is  desired,  it  is  not 
used  as  a  filling  material.  At  the  present  time  its  em- 
ployment is  restricted  to  lining  certain  cavities  and  to 
filling  root  canals.  Employed  in  vital  teeth  with  deep 
cavities,  it  usually  sets  up  a  pulp  irritation  which  is 
severe  in  proportion  to  its  proximity  to  the  pulp,  and 
to  the  plasticity  of  the  paste,  allowing  of  free  zinc  chlo- 
rid.  For  this  reason  several  layers  of  an  impervious 
varnish  should  be  applied  as  a  protection  to  the  pulp 
before  placing  the  paste  in  position. 

The  irritation  to  the  pulp  resulting  from  the  action 
of  zinc  chlorid,  although  more  acute,  is  not  as  serious 
as  that  of  phosi)horic  acid.  From  experiments  conc^uct- 
ed  by  Dr.  Flagg  in  the  clinic  of  the  Philadelphia  Dental 
College,  and  in  his  private  practice,  he  concluded  that 
zinc  phosphate  used  in  vital  teeth  appeared  to  be  fol- 
lowed by  devitalization  much  more  frequently  than  in 
the  use  of  the  oxvchlorid  of  zinc.  The  devitalization  of 
the  pulp  in  many  cases  following  the  use  of  zinc  phos- 
phate has  been  a  matter  of  quite  general  observation 
among  practitioners.  Many  attribute  the  result  to  the 
traces  of  arsenic  found  in  zinc  ores,  forgetting  that  in 
the  calcining  of  the  powder  the  arsenic  is  certainly  sub- 
limated. Others  attribute  the  death  of  the  pulp,  follow- 
ing the  insertion  of  zinc  phosphate,  to  the  action  of  phos- 
phoric acid,  to  which  most  likely  it  is  due  when  surplus 
acid  has  been  useil  in  making  the  mix. 

AVhen  intended  for  use  as  a  Unhig  in  deep-seated  cav- 
ities having  weak  walls,  the  powder  and  fluid  of  oxy- 
ohlorid  are  placed  upon  the  mixing  slab,  and  sufficient 
jx>wder  is  sloulf^  inoorjK>rated  into  the  fluid  until  a 
puttfhiikr  mass  results.  A  portion  of  this  is  placed  at 
the  margin  of  the  cavity  and  with  pellets  of  cotton  is 
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wiped  against  the  cavity  wall.  The  process  is  repeated 
until  the  cavity  walls  are  completely  covered  with  the 
material,  after  which  it  is  best  to  fill  the  cavity  with  a 
temporary  filling.  This  allows  of  the  proper  hardening 
of  the  material  before  placing  the  filling  material  in  po- 
sition. It  hardens  much  more  slowly  than  the  oxy- 
phosphate. 

Oxyphosphate  of  Zinc— The  oxyphosphates  similar 
to  the  other  zinc  plastics  consist  of  a  powder  and  fluid. 
The  powder  is  the  oxid  of  zinc  and  the  fluid  a  solution 
of  orthophosphoric  acid.  Both  contain  impurities,  and 
it  is  to  these,  in  some  measure  at  least,  that  the  uncer- 
tain behavior  of  the  material  is  due  after  its  insertion 
in  cavities.  Dr.  Flagg  regarded  the  nitrated  oxid  of 
zinc,  that  is,  treating  the  oxid  of  zinc  with  nitric  acid, 
evaporating  to  dryness,  calcining,  and  pulverizing — as 
vastly  superior  to  powders  not  so  treated,  and  from  the 
many  experiments  which  Dr.  Flagg  conducted  the  su- 
periority of  the  nitrated  zinc  oxid  over  all  other  powders 
was  readily  distinguishable.  Many  additions  have  been 
made  to  the  powder  in  the  hope  of  favorably  aflfecting 
the  final  mix ;  the  substances  added  have  been  the  oxids 
of  other  metals ;  these  additions  have  influenced  the  final 
mix  in  many  ways,  but  apparently  the  solubility  of  zinc 
phosphates  is  as  great  as  ever. 

The  fluid  of  zinc  phosphates  is  prepared  from  glacial 
phosphoric  acid.  This  acid  ordinarily  contains  variable 
proportions  of  sodium  and  magnesium  phosphates.  These 
are  held  permanently  in  solution  of  the  phosphoric  acid, 
and,  being  soluble  in  water,  must  have  a  direct  bearing 
upon  the  solubility  of  the  mixed  mass  after  its  insertion 
in  cavities.  Dr.  Flagg  regarded  the  uncertain  behavior 
of  the  fluid  of  zinc  phosphates  as  precluding  exact  knowl- 
edge of  the  mixed  product,  and  this  appears  to  be  the 
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position  of  those  best  informed  upon  the  chemistry  and 
practical  utilization  of  zinc  phosphates. 

In  mixing  zinc  phosphate  the  powder  is  added  to  the 
fluid  until  a  stiff  mass  results.  The  amount  of  powder 
incorporated  in  the  fluid  must  necessarily  exert  a  great 
influence  upon  the  behavior  of  the  final  product.  We 
have  no  exact  knowledge  concerning  the  physical  at- 
tributes of  this  material;  therefore  no  exact  rules  can 
be  formulated  for  the  method  of  mixing  or  introduction. 
The  tests  given  by  Dr.  Flagg  ^  have  been  collated  from 
extensive  experimentation  and  comparative  examina- 
tions of  the  material,  in  and  out  of  the  mouth. 

First  Test. — **The  first  test  for  a  *good'  zinc  phos- 
phate is  that  it  requires  decided  force  to  take  it  from 
the  spatula.''  Therefore,  suflScient  powder  should  be 
drawn  into  the  liquid  to  insure  a  stiflf  mix. 

Second  Test. — *'The  second  test  is  that,  after  re- 
moval from  the  spatula,  and  after  being  kneaded  between 
the  thumb  and  forefinger,  which  slightly  increases  its 
plasticity,  it  should  not  adhere  to  the  finger  when  it  is 
pressed  upon  to  determine  this." 

Third  Test, — '*In  one  or  two  minutes  by  the  watch 
it  should  glaze  and  rebound  when  dropped  upon  wood, 
glass,  i>orcolain,  or  marble,  but  not  necessarily  upon 
metal.'* 

Fourth  Test. — ''In  five  minutes  it  should  give  a 
lH>riH*lain-like  feel  and  sound  when  tapped  gently  on  the 
edges  of  the  lower  teeth,  and  should  have  no  sticky  feel- 
ing when  pressed  Ivtween  the  fingers.'* 

Fifth  Test,-  ^' III  ten  or  fifteen  minutes  it  should  be 
resistant  when  taken  between  the  teeth  and  bitten  upon, 
and,  if  bitten  with  sufficient  force,  it  should  break  with 
a  clean,  sharp  fracture.*' 
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Sixth  Test. — *'In  twenty  minutes  it  should  be  diffi- 
cult of  puncture  to  the  point  of  the  spatula,  even  with 
considerable  force ;  and  it  should  take  a  fine  and  persis- 
tent  burnish." 

Seventh  Test. — **In  thirty  minutes  it  should  have  no 
taste,  or  at  most  an  astringent,  metallic  taste,  like  that 
of  chlorid  of  zinc,  but  not  acid." 

Dr.  Flagg  claims  that  in  degree  as  a  mix  responds 
to  these  tests  so  will  it  make  a  satisfactory  filling,  as 
far  as  zinc  phosphate  can  possibly  make  a  satisfactory 
filling.  Everything  should  be  in  readiness  for  the  intro- 
duction of  the  material  prior  to  its  mixing.  It  is  best 
to  have  the  rubber  dam  in  position,  as  this  secures  dry- 
ness, until  the  filling  has  sufficiently  set,  for  fifteen  min- 
utes or  longer,  after  which  it  should  be  covered  with  a 
wax  or  paraffin  preparation  melted  over  the  filling  with 
a  heated  instrument,  in  a  way  to  exclude  effectually  the 
moisture  from  coming  in  contact  with  the  filling  for  a 
day  or  two.  A  filling  treated  in  this  way  will  undoubt- 
edly prove  more  lasting  than  one  which  is  made  from  a 
careless  mix,  and  after  its  introduction  in  a  cavity  is 
promptly  exposed  to  the  fluids  of  the  mouth. 

In  no  sense  can  zinc  phosphate  be  classed  among  the 
permanent  filling  materials.  They  subserve  a  permanent 
function  when  used  as  linings  in  very  large  restorations, 
or  in  combination  with  amalgam  or  gold,  the  amalgam 
or  gold  being  secured  in  the  zinc  phosphate  before  it 
has  set.  It  may  also  be  used  in  shallow  cavities  that 
are  exceedingly  hypersensitive,  and  that  do  not  allow 
of  proper  preparation  for  a  permanent  filling.  Such 
cavities  filled  with  zinc  phosphate  for  several  months 
will  be  found,  as  a  rule,  quite  normal  and  readily  pre- 
pared for  a  permanent  filling.    In  preparing  cavities  for 


172  FILLING   MATERIALS 

zinc  phosphate  we  believe  it  to  be  good  practice  not  to 
extend  the  margins  of  the  cavity  in  the  same  manner  as 
when  preparing  for  gold  or  amalgana.  Cavity  walls  that 
do  not  interfere  with  the  thorough  removal  of  decay  may 
be  retained.  In  this  way  so  much  of  the  surface  of  the 
filling  is  not  exposed  to  the  fluids  of  the  mouth,  and, 
therefore,  is  not  as  quickly  disintegrated. 

Zinc  phosphate  has  a  wide  field  of  usefulness  in  fill- 
ing cavities  in  deciduous  teeth.  In  these  cavities,  espe- 
cially when  they  first  appear,  it  is  almost  impossible  to 
prepare  them  in  a  way  that  will  allow  of  the  use  of  a 
permanent  filling  material.  To  do  so  would  mean  an 
inflictive  operation.  This  should  be  avoided,  which  usu- 
ally can  be  done  by  resorting  to  the  use  of  zinc  phos- 
phate. Renewals  will  have  to  be  made,  but  this  is  far 
better  than  impressing  a  sense  of  fear  upon  the  child, 
which  would  make  future  operations  almost  impossible. 
(See  chapter  on  Treatment  of  Deciduous  Teeth.) 

The  Oxjrphosphate  of  Copper.— This  consists  of  the 
phosphoric  acid  for  the  liquid,  and  the  oxid  of  copper, 
with  or  without  additions  of  other  metallic  oxids,  for 
the  powder.  This  combination  is  used  in  the  same  man- 
ner as  the  zinc  oxj^^liosphate,  and  is  showing  very  good 
results  in  many  oases.  Its  black  appearance  confines  its 
use  to  the  molar  teeth,  but  this  should  not  prejudice 
anyone  against  using  it.  as  it  appears  to  have  many  ^^r- 
tues,  and  in  many  instances  far  outlasts  zinc  phosphate. 
In  cavities  extending  below  the  gum  margin  in  molars 
many  prefer  this  material  to  gutta  i>ercha. 

Silicate  Cement.— The  silicate  cements,  concerning 
which  considerable  interest  has  recently  been  developed, 
are  also  oxyphosphatos,  but  not  of  zinc;  they  are  oxy- 
phosphates  of  calcium,  nuxlified  by  the  addition  of  other 
substances,  notablv  silica  alumina  and  other  substances, 
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according  to  diflferent  formulae.  The  attempt  to  intro- 
duce a  silicate  cement  is  not  new,  as  our  records  *  clearly 
show,  but  until  recent  times  all  such  attempts  have  been 
attended  with  little  success.  Not  until  the  appearance  of 
the  Ascher  enamel  could  we  claim  to  have  a  preparation 
worthy  of  use  in  a  cavity  of  a  tooth.  Since  the  Ascher 
enamel  was  placed  before  the  profession  many  other 
similar  preparations  have  appeared,  but  they  all  pre- 
sent physical  characters  very  much  in  conunon,  such  as 
lack  of  adhesiveness,  shrinkage,  brittleness  (causing  fail- 
ure along  the  margins),  and  a  disposition  of  some  of 
these  cements  to  blacken  in  the  mouth.  Considerable  ex- 
perimentation is  necessary  before  these  failings  can  be 
corrected,  and  the  probability  of  their  complete  elimina- 
tion is  not  viewed  as  a  likely  result  by  those  best  in- 
formed. Therefore,  the  extravagant  claims  made  by 
many  manufacturers  concerning  the  perfection  of  their 
product  should  not  be  taken  in  a  very  strict  sense,  and 
may  be  compared  to  the  enthusiastic  claims  frequently 
made  for  the  zinc  phosphate  preparations,  and  which, 
up  to  the  present  writing,  have  not  materialized.  Dr. 
W.  V.  B.  Ames-  claims  to  have  a  preparation  of  this 
character  which  has  some  adhesiveness  and  is  free  of 
shrinkage,  which  would  constitute  a  notable  improvement 
over  other  preparations.  Dr.  Ames  extends  a  word  of 
caution  in  regard  to  the  use  of  the  silicate  cements  con- 
cerning their  high  thermal  conductivity,  which  in  deep- 
seated  cavities  necessitates  the  use  of  a  non-conducting 
substance  for  the  protection  of  the  pulp.  For  this  he 
strongly  recommends  the  oxychlorid  of  zinc,  as  not  only 
fulfilling  the  requirements  for  protection  against  thermal 
shock,  but  also  having  high  antiseptic  properties,  an  ad- 

*  Dental  Summary,  1909. 

*  Summary,  1909. 
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vantageous  quality  considering  the  bland  attribute  of  the 
silicates. 

In  mixing  the  silicate  cements  care  must  be  taken 
not  to  use  a  spatula  from  which  fine  particles  may  be 
abraded,  and  which  will  become  incorporated  in  the  ce- 
ment mass  and  discolor  it,  or  otherwise  unfavorably 
affect  it.  An  agate  spatula  is  the  best  instrument  so  far 
devised  with  which  to  make  the  mix.  In  mixing  together 
the  liquid  and  powder  of  some  of  these  preparations,  the 
increase  in  temperature  thereby  developed  materially 
hastens  the  setting  of  the  mix.  In  these  cases  chilling  the 
glass  slab  ui)on  which  the  mix  is  made  will  sufficiently 
retard  the  setting  of  the  cement  to  allow  of  its  easy 
manipulation,  whereas  otherwise  it  would  set  so  quickly 
as  to  almost  interfere  with  its  proper  introduction  intct 
the  cavity.  The  use  of  heat,  in  the  form  of  blasts  of 
warm  air,  or  heated  paraffin  over  the  surface  of  the 
filling,  may  be  utilized  in  hastening  the  setting,  after  the 
introduction  of  the  material  in  the  cavity,  the  paraffin 
also  protecting  the  filling  from  contact  with  the  oral 
fluids. 

In  regard  to  the  amount  of  powder  that  should  be 
incorporated  in  a  given  amount  of  liquid,  we  are  as  much 
in  the  dark  concerning  the  silicates  as  in  the  case  of  the 
zinc  phosphates.  Xo  exi)eriments  have  been  performed 
to  definitely  determine  this  point.  Furthermore,  the 
composition  of  the  powder,  that  is  to  say,  the  substances 
that  are  added  as  modifiers,  no  doubt  influence  the  rela- 
tion between  liquid  and  powder,  so  that  each  special 
preparation  has  its  special  satisfying  state,  which  allows 
of  the  use  of  certain  proportions  of  liquid  and  powder, 
at  which  it  sluuvs  best  results. 

The  silicates  are  not  permanent,  in  the  sense  that  a 
gold  or  amalgam  filling,  when  properly  introduced,  may 
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be  considered  permanent.  They  appear  to  be  more  per- 
manent than  the  zinc  phosphate  fillings,  and  their  trans- 
lucent effect  is  decidedly  more  in  harmony  with  the  tooth 
than  the  opaque  effect  of  a  zinc  phosphate  filling.  Many 
of  the  silicate  fillings  discolor  shortly  after  their  intro- 
duction, while  others  show  failure  from  dissolution  and 
fracture  along  the  margins.  A  small  percentage  appear 
to  be  doing  very  well  after  two  and  three  years'  service. 
To  what  extent  further  experimentation  may  show  im- 
provement in  these  fillings  time  alone  will  reveal.  At 
the  present  time  the  indications  point  to  conservatism, 
with  a  strong  probability  that  any  radical  departure 
from  a  conservative  use  of  the  silicate  cements  will 
surely  end  disastrously.  Failure  has  also  resulted  with 
this  material  due  to  the  neglect  to  give  the  cavity  suit- 
able retentive  form.  This  is  necessary,  owing  to  the 
lack  of  adhesiveness  of  this  material  compared  to  the 
zinc  oxyphosphate. 

GUTTA  PERCHA 

Gutta  percha  as  a  filling  material  was  introduced  into 
dental  practice  about  1850,  and,  with  the  advent  of  Hill 's 
stopping,  consisted  of  gutta  percha  and  oxid  of  zinc. 
Hill's  stopping  was  a  proprietary  preparation,  the  exact 
composition  of  which  was  not  known,  but  very  likely 
resembled  the  preparations  that  have  since  appeared 
upon  the  market,  and  which  are  made  from  the  crude 
gutta  percha,  into  which  different  proportions  of  zinc 
oxid  and  other  substances  are  incorporated,  according  to 
the  grade  prepared.  Three  grades  are  found  upon 
the  market,  designated  low  heat,  which  softens  suf- 
ficiently for  use  in  a  cavity  at  a  temperature  rang- 
ing below  200°  F.;  medium  heat,  which  becomes  plastic 
at  a  temperature  ranging  between  200°  F.  and  210°  F., 
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the  making  of  which  Dr.  Flagg  finally  discarded 
high  heat,  which  does  not  soften  sufficiently  for  im 
troduction  into  a  cavity  at  less  than  from  216°  F.  t^ 
230°  F. 

The  high  heat  gutta  percha,  as  will  be  seen  from  the 
degree  of  heat  necessary  to  make  it  plastic,  cannot  be 
properly  softened  over  boiling  water.  It  should  be  heat- 
ed upon  a  metal  or  porcelain  plate  fitted  over  the  flame 
of  an  alcohol  lamp,  or  else  heated  electrically.  The 
heating  must  be  done  gradually,  or  the  material  may 
be  ruined.  It  should  never  be  softened  by  being  exposed 
to  the  naked  flame,  as  this  will  surely  prove  ruinous  to 
the  best  preparation,  and  fillings  made  from  material 
so  softened  wdll  end  in  early  failure.^  Dr.  Flagg  ex- 
pressed his  conviction,  founded  upon  an  experience  ex- 
tending over  many  years,  that  those  who  denied  the 
value  of  gutta  percha  as  a  permanent  filling,  when  used 
where  indicated,  invariably  mismanaged  the  material  in 
heating  it.  Gutta  percha  heat-rots  when  exposed  to  a 
temperature  of  240°  F.  As  this  temperature  is  quickly 
realized  when  the  material  is  exposed  to  high  heat,  care 
is  necessary  to  avoid  heat  deterioration  of  the  material. 
The  red  gutta  percha  base  i)late  jDrepared  with  the  mer- 
curic suli)hid,  also  an  excellent  preparation  for  filling 
purposes,  especially  in  deciduous  teeth,  softens  below  the 
temperature  necessary  to  soften  the  low  grade  gutta 
percha.  Therefore,  it  is  not  as  resistant,  but  has  the 
advantage  of  not  becoming  porous  because  of  the  pres- 
ence of  the  insoluble  mercury  suljihid,  its  coloring  agept. 
This  preparation  softens  at  a  temperature  between  150 
and  180°  F.  The  heat  test  of  gutta  i)ercha  stopping  em- 
ployed alone  to  (lotonuiue  the  character  of  a  certain 
make  of  gutta  i)ereha  is  not  reliable.    The  proportion  of 

»Dr.  Flagg '8  "Plastics." 
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zinc  oxid  that  has  been  incorporated  into  the  crude  gut- 
ta  percha  must  also  be  determined.  It  is  an  easy  mat- 
ter to  raise  the  heat  test  of  any  gutta  percha  by  increas- 
ing the  amount  of  inorganics,  but,  as  this  overloads  the 
material  and  makes  it  unfit  for  filling  operations,  it 
should  be  avoided. 

The  low  grade  gutta  perchas,  those  that  soften  below 
200°  F.,  say  at  about  180°  F.,  should  not  contain  more 
than  between  two  and  three  parts  inorganics;  the  high 
grades,  those  that  soften  at  about  220°  F.,  not  more 
than  between  five  and  six  parts.  To  determine  the  char- 
acter of  a  certain  make  of  this  material,  the  heat  test, 
that  is,  the  degree  of  heat  at  which  it  becomes  plastic, 
should  be  determined,  and  this  should  bear  the  definite 
relation,  as  indicated  above,  to  the  proportion  of  ad- 
mixed inorganics. 

Gutta  percha  is  indicated,  firstly,  in  buccal  or  lingual 
cavities  extending  along  or  beneath  the  cervical  border 
in  bicuspids  and  molars,  in  which  locations  the  ma- 
terial performs  most  prolonged  service;  secondly,  in 
cavities  which  involve  only  the  approximal  surface  of 
any  tooth  and  where  it  is  not  deemed  prudent  to  extend 
the  margins  for  gold.  Furthermore,  it  may  be  employed 
in  any  cavity  in  whjch  it  may  be  desired  to  defer  placing 
a  permanent  filling.  For  introduction  into  a  cavity 
gutta  percha  should  be  warmed  over  a  suitable  warmer 
and  not  exposed  to  a  naked  flame.  Unless  this  precau- 
tion is  rigidly  observed  the  material  most  likely  will  be 
injured  and  unsuited  for  service.  The  reason  for  this 
has  been  previously  noted.  The  material  should  be  in- 
troduced piece  by  piece,  and  adapted  against  the  pari- 
etes  of  the  cavities  by  means  of  warmed  instruments. 
Those  best  adapted  for  this  have  serrated  surfaces.  In 
smoothing  the  filling  heated  instruments  should  be  so 
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directed  that  the  material  is  not  drawn  away  from  the 
cavity  margins,  but  toward  them. 

The  leakage  or  non-leakage  of  gutta  percha  has  en- 
tailed considerable  discussion.     Dr.   W.    Storer    How^ 
records  experiments  which  appear  to  show  that,  when 
the    enamel   margins    are    properly   prepared 
(Fig.  60)  and  the  material  packed  as  it  should 
be  and  trimmed  flush  with  the  cavity  margin 
when  cool,  it  makes  a  moisture-tight  filling.  Dr. 
Flagg,  on  the  other  hand,  maintains  that  gutta 
percha  makes  a  leaky  filling,  but  that  the  leak- 
^     ^^      age  does  no  other  harm  than  to  cloud  the  tooth. 

Fia.  60.  ° 

No  doubt  the  form  of  the  cavity  and  the  prepa- 
ration of  the  margins,  together  with  the  method  em- 
ployed in  introducing  the  material,  have  a  bearing  upon 
the  point  at  issue.  Some  authors^  recommend  coating 
the  cavity  walls  with  oil  of  cajuput  or  eucalyptus.  These 
oils  penetrate  the  dentin  to  some  extent,  and  by  slightly 
dissolving  the  surface  of  the  gutta  percha  improve  its 
adaptation.  Dr.  Flagg  claimed  that  from  extensive  ob- 
servations he  was  unable  to  detect  any  advantage  accru- 
ing from  the  use  of  oil  of  cajuput  or  eucalyptus. 

TEMPORARY  STOPPING 

Temporary  stopping  subserves  siich  varied  and  use- 
ful purposes  that  a  few  words  concerning  it  may  not  be 
out  of  place.  It  is  prepared  by  combining  red  gutta 
percha,  4  parts,  white  wax,  1  part,  and  precipitated  chalk, 
4  parts.  The  wax  is  melted  in  a  suitable  ladle;  to  this 
is  added  the  gutta  percha  base  plate.  When  the  two 
have  formed  a  smooth  thick  paste  the  chalk  is  added 
and  evenly  incorporated  into  the  mix  of  wax  and  gutta 

*  Dental  Cosmos,  1892. 
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percha  by  means  of  a  pestle.    Its  mode  of  introduction 
is  similar  to  that  of  gutta  percha.    It  is  non-leaky,  and 
tierefore  is  one  of  the  two  materials  usually  employed 
ia  sealing  arsenic  in  cavities,  the  other  being  zinc  phos- 
phate.   For  holding  treatments  in  teeth,  for  filling  root 
canals  in  place  of  gutta  percha  cones,  and  for  setting 
ero^wns  and  bridges  in  place  of  gutta  percha,  temporary 
stopping  holds  an  important  place  among  the  very  use- 
ful materials  in  a  dental  office. 


CHAPTER  XIV 


DISEASES    OF    THE    DENTAL    PULP 


The  pathologic  processes  affecting  the  dental  pulp^ 
correspond  to  the  morbid  affections  of  other  vascular  or- 
gans of  the  body,  excepting  that  it  is  surrounded 
by  bony  tissue  in  a  way  which  restricts  the  amount  of 
inflammatory  exudation  during  serious  vascular  disturb- 
ances, and  conduces  in  nearly  all  cases  to  degenerative 
and  necrotic  changes. 

Diseases  of  the  dental  pulp  are  generally  associated 
with  caries.  In  some  few  instances  causes  acting  from 
within  appear  to  induce  its  vital  alteration.  This  may 
be  noted  at  times  in  those  types  of  individuals  that 
appropriately  belong  to  the  arthritic  group.  It  may  also 
be  noted  in  individuals  suffering  from  a  nervous  col- 
lapse, and  who  subsequently  present  evidence  of  pulpal 
involvement  of  a  tooth  entirely  unaffected  by  caries. 
But  these  are  infrequent  occurrences  compared  to  the 
frequency  with  wliicli  diseases  of  the  pulp  are  etiologi- 
cally  associated  with  caries. 

Bearing  in  mind  the  vital  dependence  of  the  dentin 
upon  the  vitality  of  the  filaments  contained  within  its 
tubular  structure,  and  the  fact  that  these  are  prolonga- 
tions of  the  formative  cells  situated  at  the  pulpal  peri- 
phery, it  is  evident  that  irritation  of  the  tubular  elements 
from  loss  of  the  enamel  covering  leads  to  irritation  of 
the  pulp,  and  if  suflieiently  long  maintained  establishes 
a  series  of  vascular  disturbances  beginning  with  a  con- 
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structive  hyperemia   and  terminating  in   inflanmiation 
and  degeneration.    The  constructive  hyi)eremia  finds  its 
expression  in  the  formation  of  secondary  dentin,  called 
dentin  of  repair  or  adventitious  dentin,^  or  we  may  find 
a    tubular  dentinification  under  which  the  dentinal  tu- 
bules or  intercellular  substance  is  increased  at  the  ex- 
I>ense  of  the  fibrils  or  cellular.    Whatever  form  the  con- 
structive change  of  the  dentin  may  assume,  it  indicates 
tho   close  relationship  between  the  affections  of  the  pulp 
^ncl  those  of  the  dentin.     The  formation  of  new  den- 
tinal substance  during  the  initial  irritation  of  the  pulp 
^uo  to  caries,  for  a  time  protects  this  organ  from  the 
niAirading  microorganisms,  but,  unless  therapeutic  meas- 
^r-os  are  employed,  the  microorganic  life  increases  in 
Potency  and  soon  destroys  the  new  formation  of  dentin, 
^^d  finally  involves  the  pulp  in  complete  destruction. 
Inuring  this  destructive  act  several  morbid  phenomena 
^f  the  pulp  may  be  noted. 

Before  considering  a  classification  of  these  phenom- 
ena, with  the  view  to  ascertaining  the  means  of  making 
^  diagnosis,    as    well    as    applying   a    rational    thera- 
peusis,  it  must  be  borne  in  mind  that  pain  originating 
from  pulp  irritation  is  reflected  to  some  other  point  than 
the  source  from  which  it  arises.     This  has  been  fully 
expounded  by  Dr.  Black.^    The  pulp  is  incapable  of  giv- 
ing localized  impressions.    It  is  not  the  tactile  organ  of 
the  tooth.    The  residence  of  the  tactile  corpuscles  is  to 
be  found  in  the  pericementum;  hence  any  irritation  of 
the  pulp  is  usually  reflected  to  some  other  part  supplied 
with  sensitive  filaments  from  the  trigeminus,  or  it  may 
be  sympathetically  carried  to  some  distant  seat.     This 
is  an  essential  principle  to  be  applied  in  a  comprehension 


*  Hopewell  Smith. 

=^  **  American  System  of  Dentistry. 


f  J 


182      DISEASES   OF   THE   DENTAL   PULP 

of  the  pathogenesis  of  the  dental  pulp.  Under  normal 
conditions  the  pulp  of  the  average  individual  is  not  af- 
fected by  temperature  changes-  ranging  from  aboui^ 
60""  F.  as  the  one  limit  to  about  110°  F.  as  the  other  limit* 
Exceptions  to  this  at  times  may  be  noted,  but  they  do 
not  occur  frequently  enough  to  disturb  the  rule.  With 
the  loss  of  the  protection  from  thermal  irritation  afford- 
ed by  the  enamel,  the  pulp  is  quickly  shocked,  in  propor- 
tion to  the  loss,  when  substances  at  60°  F.  are  brought 
in  contact  with  the  tooth.  If  this  is  continued  the  ir- 
ritation develops  into  pain,  at  first  of  short  duration, 
later  becoming  lasting,  and  finally  terminating  in  those 
degenerative  changes  under  which  thermal  deviations  in- 
duce little  if  any  response,  most  likely  due  to  degenera- 
tive changes  in  the  walls  of  the  blood  vessels  and  the 
sensory  filaments  of  the  pulp.  The  shock  at  first  sus- 
tained by  the  application  of  cold  stimulates  the  sensory 
as  well  as  the  vasomotor  filaments;  its  continuance  fi- 
nally induces  vasomotor  paralysis  and  permanent  dila- 
tation of  the  blood  vessels.  At  this  stage  heat,  even 
though  slightly  in  excess  of  the  temperature  of  the  pulp, 
probably  increases  the  dilatation  of  the  blood  vessels 
and  inaugurates  a  continued  and  throbbing  pain,  which 
in  its  later  state  is  frequently  relieved  by  the  applica- 
tion of  cold  water.  These  facts  serve  as  a  basis  for 
determining  the  condition  of  the  pulp  when  its  physio- 
logic aspect  has  passed  into  the  pathologic  through  the 
action  of  one  or  more  irritants. 

Classification.— Diseases  of  the  dental  pulp  may  be 
classified  as  acute  and  chronic.  But  as  the  action  of 
any  form  of  irritation  of  the  pulp  is  almost  always  ac- 
companied by  efforts  of  this  organ  to  maintain  the  vital- 
ity of  the  dentin,  hence  we  usually  find  calcific  changes 
which  may  require  separate  classification,  or  the  tissue 
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e/ements  of  the  pulp  itself  may  undergo  departures  from 
the  normal  status,  necessitating  a  distinct  division.  Fur- 
thermore,  when   it  is   considered   that   the    reparative 
functions  of  the  pulp  resulting  in  new  dentin  forma- 
tions, if  continued,  finally  end  in  atrophy  and  death  of 
the  pulp  itself,  the  difficulty  of  exact  class  demarcations 
of  diseases  of  the  dental  pulp  may  be  comprehended. 
Dr.  Burchard  classified  pulp  diseases  into   acute  and 
chronic;  also  into  destructive  and  constructive,  the  acute 
diseases  being  destructive,  the  chronic  constructive.  But, 
w^hile  the  acute  diseases  usually  end  in  destruction  of  the 
pnlp,  so  do  the  chronic.    And,  on  the  other  hand,  as  the 
chronic  diseases  are  usually  accompanied  by  calcific  for- 
D^utions,  the  acute  diseases  may  also  be  accompanied  by 
calcific  formations. 

Perhaps  the  following  is  a  less  confusing  classifica- 
tion: Vascular  diseases;  traumatic  diseases;  degenera- 
tive diseases. 

Vascular  diseases  of  the  pulp  are  those  associated 
^th  alterations  of  its  blood  vessels.  These  are  arterial 
^i*  active,  and  venous  or  passive  hyperemia,  and  simple 
^nd  infective  inflammation. 

Traumatic  diseases  are  those  resulting  from  an  in- 
jury, such  as  may  arise  (1)  during  the  preparation  of 
the  cavity  and  the  accidental  penetration  of  the  pulp 
chamber,  inflicting  more  or  less  injury  to  the  pulp;  (2) 
from  fracture  of  teeth. 

Degenerative  Diseases, — These  have  been  classified 
by  Hopewell  Smith  ^  as  (1)  fibroid  degeneration,  (2) 
atrophic  degeneration,  (3)  fatty  degeneration,  and  (4) 
that  occurring  most  frequently,  calcareous  degeneration. 

'"Patho-hiBtology  of  the  Teeth." 
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THE  VASCULAR  DISEASES 

Arterial  or  Active  Hyperemia 

Definition.— An  excess  of  blood  in  the  dilated  arteries 
of  the  pulp. 

Etiology.— Arterial  hyperemia  may  be  induced  by 
any  cause  competent  to  excite  a  determination  of  blood 
to  the  pulp.  Commonly  the  condition  is  established  by 
thermal  stimulation  through  carious  loss  of  the  protec- 
tive covering  of  enamel  and  dentin.  The  excessive  ther- 
mal stimulation  may  also  result  through  the  loss  of  the 
enamel  and  dentin  by  the  action  of  abrasion  and  erosion. 
Similarly  large  metallic  fillings  introduced  without  prop- 
er protection  to  the  pulp  from  thermal  shock  by  the 
intervention  of  non-conducting  substances  may  lead  to 
pulp  hyperemia.  Infected  dentin  may  develop  the  dis- 
ease, or  an  injury  to  the  apical  tissue  may  lead  to  an  in- 
crease in  the  arterial  blood  supply.  In  rare  instances  we 
may  find  arterial  hyperemia  of  the  pulp  reflexly  induced, 
i.  e.,  an  arterial  hyperemia  of  a  pulp  may  lead  to  a  sim- 
ilar condition  in  the  pulp  of  another  tooth  through  re- 
flex action.  Hopewell  Smith  ^  cites  rheumatic  affections 
of  the  jaw,  also  hydrargyrism,  as  causes  of  pulp  hyper- 
emia. In  this  relation  it  may  be  said  that  not  sufficient 
attention  is  given  to  systemic  factors  as  probable  causes 
of  the  disease,  and  many  cases  present  that  have  an  in- 
ternal etiological  relationship  which  fail  to  recover  be- 
cause of  the  oversight  of  the  systemic  factor  of  the 
disease. 

Pathology  and  Morbid  Anatomy.— The  dilatation  of 
the  arteries  may  be  confined  to  a  portion  of  the  pulp, 
or  it  may  occur  throughout  the  entire  pulpal  mass, 
the  latter  occurring  in  cases  of  very  severe  hyperemia, 

»*Tatho  histology*' 
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Note  has  been  mjide  of  the  initial  vasomotor  stimula- 
tion due  to  thermal  shock  when  the  j)uli)  is  deprived  of 
its  protective  covering;  also  of  the  paralysis  of  the  vaso- 
constrictor fibers  which  ultimately  follows  if  the  thermal 
shock  is  continued.  This  allows  of  an  irregular  dilata- 
tion of  the  vessel  walls.  Stimulation  of  the  vasodilator 
fil3ors  also  leads  to  a  dilatation  of  the  blood  vessels. 
Rnt  the  severe  grades  of  arterial  hyperemia  imply  a 
vasoconstrictor  paralysis.  This  is  the  chief  pathological 
pieture  of  the  disease.    Fig.  61  illustrates  this. 


Ro.  61. — Dilated  Blood  Vessels  in  Hyperemia.     (After  Dr.  Black.) 


Symptoms.— The  chief  symptom  of  arterial  hyper- 
emia of  the  pulp  is  the  sensation  of  pain,  not  definitely 
located,  when  cold  substances  are  permitted  to  come  in 
contact  with  the  affected  tooth.  If  a  cavity  of  decay 
exists  the  presence  of  irritating  agents,  due  to  the  cari- 
ous process,  may  provoke  a  painful  attack,  or  the  en- 
trance of  sweet  or  acid  substances  may  irritate  the  den- 
tinal fibrils  and  induce  pain,  lasting  for  a  moment  and 
disappearing,  or  the  pain  may  continue  for  twenty  or 
thirty  minutes  and  even  longer  in  the  very  severe  grades 
of  hyperemia.  Rarely,  if  ever,  is  the  pain  definitely  lo- 
cated.    The  pain  may  be  expressed  as  a  momentary 
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shock,  or  as  an  acute  neuralgic  attack.  The  intensity 
of  the  i)ain,  as  well  as  the  freciuency  of  its  appearance, 
and  its  duration,  must  be  carefully  noted,  if  the  symp- 
toms of  the  disease  are  to  be  made  the  basis  of  an  ac- 
curate  diagnosis  and  a  rational  therapeusis. 

Diagnosis.— The  diagnosis  of  arterial  pulp  hyper- 
emia is  made  by  means  of  the  thermal  test,  the  deduc- 
tions based  ui)on  the  clinical  aspects  of  the  disease  as 
expressed  by  the  patient,  and  the  corroborative  findings 
of  an  examination  as  to  the  existence  of  a  carious  cav- 
ity, or  a  large  metallic  filling  or  any  other  factor,  local 
or  general,  comi)etent  to  inaugurate  the  pathological 
changes  expressive  of  the  disease.  The  thermal  test  is 
made  after  the  other  findings  appear  to  indicate  the  na- 
ture of  the  disorder,  and  usually  leaves  no  doubt  as  to 
the  diagnosis.  The  response  of  a  normal  pulp  to  tem- 
perature changes  must  be  accurately  known,  in  order 
that  its  abnormal  response  to  these  changes  may  be  de- 
tected. Water  at  a  temperature  of  60°  F.,  when  applied 
to  a  tooth  containing  a  normal  pulp,  rarely  if  ever  calls 
forth  more  than  a  momentary  shock.  In  the  largest 
number  of  such  cases  no  response  is  elicited.  But  when 
applied  to  a  tooth  (containing  a  pulp  in  which  the  patho- 
logical changes  indicative  of  arterial  hyperemia  have 
taken  pla(*o,  pain,  more  or  less  acute  and  lasting,  fol- 
lows. Te})id  water  api)lied  to  the  tooth  will  not  be  fol- 
lowed by  so  marked  a  reaction.  In  this  we  have  the 
final  means  of  formulating  the  diagnosis,  already  indi- 
cated by  the  previous  considerations  as  above  noted. 

Prognosis. — The  i)rognosis  of  arterial  hyperemia  of 
the  jnilp  for  its  vital  preservation  is  favorable,  if  the 
patient  presents  himself  before  a  too  severe  form  of  the 
disease  has  been  established,  and  if  we  can  depend 
upon  a  normal  vital  force  necessary  for  recuperation. 
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It  is  manifestly  unwise  to  attempt  the  conservation  of 
a  pulp,  even  though  but  slightly  affected,  if  the  patient 's 
recuperative  capacity  is  reduced,  no  matter  from  what 
cause.  Such  attempts  usually  end  in  failure,  and  may 
be  avoided  if  due  regard  is  given  to  the  general  vital 
state  of  the  patient.  Furthermore,  it  must  be  maintained 
that  the  teeth  are  end  organs,  not  imperatively  essential 
for  the  continuance  of  life,  and  that  the  dental  pulp, 
although  its  inherent  reparative  capacity  is  great,  as 
has  been  shown  by  Hopewell  Smith,  is  not  safeguarded 
from  vital  decadence  in  a  way  provided  for  more  essen- 
tial organs.  Its  anatomical  relations  make  this  obvious. 
Therefore  it  is  that  only  under  most  favorable  aspects 
<^an  it  be  vitally  conserved  when  once  it  has  become  the 
s^at  of  disease. 

Therapeutics.— The  first  essential  requisite  if  the  pulp 
IS  to  be  conserved  is  the  removal  of  the  cause.    General- 
ly* thermic  shock  through  a  metallic  filling,  or  by  reason 
^f  a  cavity  of  decay,  is  etiologically  associated  with  the 
disease.    Or  the  irritating  products  of  the  carious  proc- 
ess may  be  the  cause  of  the  disease.    In  those  cases  in 
^hich  the  condition  is  caused  by  a  systemic  factor,  as 
has  been  discussed  in  considering  the  etiology  of  hyper- 
emia, the  conservative  treatment  may  at  once  be  aban- 
doned, as  it  almost  always  ends  in  failure.     With  the 
elimination  of  the  cause  the  next  step  in  the  plan  of 
treatment  is  the  application  of  one  of  the  essential  oils, 
preferably  either  cloves  or  cinnamon.    This  quickly  al- 
lays any  pain  that  may  have  develoi>ed  in  the  act  of  re- 
moving the  carious  cavity  mass,  or  the  metallic  filling, 
and,  sealed  in  the  cavity  for  several  days,  is  effective  in 
sterilizing  the  dentin.     This  is  important,  as  the  re- 
searches of  several  investigators  have  conclusively  shown 
the  deep  penetration  of  the  dentinal  tubes  by  the  micro- 
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organisms  of  caries,  and,  unless  a  penetrating  and  ef 
feetivo  germicide  is  sealed  in  the  cavity  for  several  days, 
subsequent  complications  may  arise  from  the  microcir- 
ganic  activity  within  the  tubes.  Agents  that  have  the 
j)0wer  of  destroying  the  bacteria  of  decay  may  also  pro- 
duce too  irritating  an  effect  upon  the  tubular  fibrils,  or 
upon  the  pulp,  or  may  deeply  discolor  the  dentinal  tis- 
sue, and  for  these  reasons  their  use  may  be  interdicted. 
Cinnamon  is  free  from  any  of  these  objections,  and, 
while  its  genuicidal  power  may  not  be  as  great  as  that 
of  other  agents,  its  use  is  preferred. 

Camphophenique  is  also  markedly  anodyne  and  high- 
ly germicidal.  A  saturated  solution  of  thymol  in  al- 
cohol is  also  highly  effective,  possessing  deep  penetrat- 
ing power.  The  formula  suggested  by  Dr.  J.  P.  Buckley 
is  most  excellent:  Menthol,  grs.  xx;  thymol,  grs.  xl; 
phenol.,  q.  s.  ad.,  3iij.  This  is  mixed  with  precipitated 
calcium  phosphate  and  sealed  in  the  cavity.  As  an  aid 
to  the  i)lan  of  reducing  the  hy])eremic  state  of  the  pulp, 
a  counterirritant  may  be  applied  to  the  gum  over  the 
affected  tooth.  Tr.  iodin,  capsicum,  spts.  of  camphor, 
(combination  of  two  parts  of  aconite  and  one  part  of 
chloroform,  used  as  recommended  by  Dr.  Jack,  is  of 
value. 

The  therapeutics  thus  outlined  is  usually  effective 
in  reducing  the  hyperemia  and  establishing  a  normal  con- 
dition of  the  puli>.  This  is  determined  by  the  pulpal 
tolerance  of  thermic  changes  within  certain  limits.  Water 
within  the  limits  of  (>0  F.  and  110-  F.  when  applied  to 
the  tooth  should  not  ]u-oduce  a  painful  response.  In 
some  instaniH^s  even  wider  deviations  of  temperature 
changi^s  will  have  no  etlVvt.  The  hyperemic  pulp  gives 
a  painful  rosinnise  when  water  at  the  temperatures  noted 
above   is   allowed    to   come   in  contact   with  the   tooth. 
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With  the  cure  of  the  hyperemia  a  non-conducting  me- 
dium is  placed  over  the  pulp  to  protect  it  from  future 
thermal  irritation.  A  thin  wafer  of  temporary  stopping 
admirably  answers  this  purpose.  Several  layers  of  an 
impervious  varnish,  such  as  rubber  or  cavitin,  each  lay- 
er being  allowed  to  dry  before  the  succeeding  one  is 
applied,  are  next  placed  over  the  dentinal  walls,  after 
which  a  zinc  phosphate  filling  is  introduced  to  remain 
in  the  tooth  from  three  to  six  months.  This  time  allow- 
ance definitely  determines  whether  the  pulp  has  returned 
to  a  normal  state. 

In  those  cases  in  which  pulp  irritation  is  associated 
^ith  the  excessive  loss  of  tooth  substance,  such  as  oc- 
curs in  erosion  and  abrasion,  and  therapeutic  effort  be- 
comes necessary  to  reduce  the  hyperemic  state  of  the 
P^lp,  considerable  difficulty  may  be  encountered  in  suc- 
cessfully contesting  the  various  issues  that  may  arise. 
In   all  instances   the  excavations  will   require  further 
preparation  prior  to  the  placing  of  the  filling.    As  the 
dentin  in  these  cases  is  usually  found  to  be  excessively 
hypersensitive,   all   our   resourcefulness  may  be   taxed 
l^jfore  suitable  cavity  preparation  is  finally  attained. 
Furthermore,  adequate  precautions  must  be  made   to 
piard  against  subsequent  thermic  or  other  irritation  to 
tlie  already  irritated  tubular  fibrils.     The  use  of  the 
coagulants,  such  as  phenol  or  silver  nitrate,  50  per  cent, 
solution,  is  indicated,  to  be  followed  by  several  layers 
of  rubber  or  cavitin  varnish.    In  some  instances  of  ero- 
sion it  may  be  found  that  a  retentive  cavity  form  can- 
not be  made  without  encroaching  too  closely  upon  the 
pulp.    Bearing  in  mind  the  extreme  pulpal  intolerance 
of  compression,  a  thin  wall  of  dentin  is  usually  insuffi- 
cient to  support  a  malleted  gold  filling,  and,  although 
the  porcelain  inlay  is  generally  employed  in  these  loca- 
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tions,  this  cannot  be  regarded  as  being  entirely  free 
from  the  effect  of  compression,  and  may  be  followed  ^J 
a  hyperemia.    If  this  appears  probable  it  is  better  pTS^^^ 
tice  to  remove  the  pulp  prior  to  placing  the  filling. 

Venous  or  Passive  Hyperemia 

4 

Definition.— An  excess  of  blood  in  the  dilated  vein 
of  the  pulp.  ^ 

Etiology.— Venous  hyperemia  of  the  pulp  is  caused^ 
by  anything  which  impedes  the  return  of  the  blood  in 
the  pulp  to  the  heart.  With  the  vasomotor  disturbances 
responsible  for  the  arterial  dilatation  expressive  of  ar- 
terial hyperemia,  it  necessarily  follows  that  if  this  is 
continued  for  any  length  of  time  compression  of  the 
veins  of  the  pulp  must  result.  This  is  proportionate  to 
the  arterial  enlargement,  and,  as  the  outflow  of  blood 
is  thus  impeded,  the  venous  apparatus  of  the  pulp  is 
marked  by  dilatations  and  stasis.  The  interference  with 
the  proper  outflow  of  blood  in  the  pulp  may  arise  also 
from  an  injury  to  the  venous  vessels,  or  from  any  other 
condition  leading  to  thrombosis.  The  formation  of 
thrombi  in  the  veins  necessarily  interferes  with  the  prop- 
er outflow  of  blood,  and  is  followed  sooner  or  later  by 
venous  dilatations.  Cardiac  insuflBciency,  under  which 
there  is  an  overfullness  of  the  veins,  may  also  be  a  cause, 
although,  as  a  rule,  venous  hyperemia  follows  as  a  re- 
sult of  arterial  hyperemia,  as  noted. 

Pathology  and  Morbid  Anatomy.— The  dilatation  of 
the  veins  and  the  stasis  characteristic  of  venous  hyper- 
emia assume  a  somewhat  different  aspect  when  occurring 
in  the  vessels  of  the  juilp  than  when  occurring  in  other 
parts.  In  these  the  exudation  extending  into  the  peri- 
vascular tissues  affords  some  relief.  In  the  former,  ow- 
ing to  the  bony  encasement  of  the  pulp,  this  phenomenon 
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rannot  take  place  in  tlie  same  degree.  An  escape  of 
flaid  may  take  place  into  the  spaces  surrounding  the 
(■psspls,  bnt  this  is  necessarily  very  limited.  Dr.  Black 
has  shown,  as  the  accompanying  figure  illustrates,  that 
8  rod  blood  cells  pass  tliroiigli  the  stonuita  of  the  walls 


Fiu.  62. — Sbitmon  op  Htpkiiemic  Pulp. 

tHlnlion  or  the  vi'sacla.  i^xtruvutuilinnR  of  blood,  aod  red 

kiid  clj*ks  rwupLil  nppBrvnlly  by  diupi^cnis:  a.  a.  rlilati.'d  vpssgIb;  h.  Ii,  b, 

itiaraiBt«l  blood.     Besiiles  this,  red  lilood  disks  ore  plcutlflUly  dintributcU 

erctjiTlwre   in   Ihu   DitiKhhurbuod   of  the   veins.     Tbc    luulL   wus  cxlnurtod 

HuifiV  ■  psruxyBm  of  jiflin,     (Block.) 

of  the  vessels.  Later  these  may  disintegrate  and,  Uber- 
fltiug  their  hemoglobin,  may  deeply  and  variously  dis- 
color the  dentin.  In  those  cases  in  which  the  apical  ves- 
sels are  not  4'ntirely  occluded,  the  exudation  may  take 
place  into  the  jjeriapiea!  tissues,  inducing  an  apica!  ten- 
derness responsive  to  percussion  upon  the  tooth. 

Symptoms.— In  venous  liyperemia  the  pain  is  not  as 
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acute  as  that  occurring  in  arterial  hyperemia,  but  per- 
sists for  ^  greater  length  of  time.  There  is  a  sensation 
of  fullness  about  the  tooth.  The  contact  of  cold  does 
not  induce  the  response  noted  in  arterial  hyperemia, 
but  heat  at  once  brings  on  a  dull  full  pain,  in  severe 
cases  throbbing,  which  usually  continues  for  hours.  In 
proportion  to  the  severity  of  the  venous  hyperemia  will 
be  noted  the  response  to  heat — the  severe  types  respond- 
ing to  the  contact  of  substances  but  slightly  in  excess  of 
the  temperature  of  the  pulp.  The  application  of  ano- 
dynes affords  little  or  no  relief,  and  may  be  taken  as  a 
sign  of  the  existence  of  severe  vascular  disturbance. 

Diagnosis.— The  thennal  test  reveals  a  responsive- 
ness to  heat  in  proportion  to  the  severity  of  the  disease. 
Cold  water  has  little,  if  any,  effect.  To  elicit  a  definite 
response  in  the  very  mild  cases  of  venous  hyperemia,  the 
temperature  of  the  water  used  in  testing  may  have  to  be 
raised  beyond  115°  F.  The  findings  of  the  thermal  test, 
together  with  the  rejiort  of  the  patient  as  to  the  sensa- 
tion of  heaviness  and  fullness  about  the  tooth,  and  the 
continuance  of  a  dull  pain,  usually  after  heated  sub- 
stances have  been  allowed  to  come  in  contact  with  the 
tooth,  clearly  establish  the  existence  of  a  vascular  dis- 
turbance of  the  pulp  beyond  arterial  hyperemia;  in  other 
words,  cowu^  hiipcremia  is  present. 

Prognosis.— Reviewing  the  pathology  of  the  disease 
and  the  anatomical  relations  of  the  pulp,  a  favorable 
prognosis  cannot  be  assumed. 

Therapeutics.  — In  view  of  the  prognosis  the  conserva- 
tive treatment  niav  at  once  be  abandoned.  Our  first 
etTort  should  1)(»  directed  to  the  sul)jugation  of  the  pain, 
after  which  the  pulp  is  to  be  removed,  subsequent  to 
its  devitalization,  by  an  application  of  arsenic,  or  its 
anesthetization  by  cocain  and  pressure.    The  attempt  to 
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eontrol  the  pain  through  the  action  of  the  various  ano- 
dynes may  prove  ineffective.    In  these  instances  an  ex- 
posure must  be  made  and  the  pulp  punctured.    This  re- 
lieves the  engorged  vessels.     The  bleeding  should  be 
encouraged  by  syringing  the  cavity  with  warm  water, 
after  which  any  lingering  pain  may  be  quickly  controlled 
by  an  application  of  one  of  the  essential  oils,  or  campho- 
phenique,  or  morphin  paste,  or  a  cocain  solution.    The 
use  of  cocain  in  about  10  per  cent,  aqueous  solution  has 
proved  most  effectual  in  the  experience  of  the  authors. 
After  the  hemorrhage  of  the  pulp  has  ceased,  the  anes- 
tbetic  is  placed  upon  the  exposure,  and  by  means  of  pres- 
sure upon  a  wafer  of  temporary  stopping  placed  over 
it  and  maintained  for  two  or  three  minutes,  the  pulp  will 
^  found  to  be  completely  desensitized,  allowing  of  its 
immediate  removal. 

•Acute  Inflammation  of  the  Pulp 


—A  vascular  disturbance  of  the  pulp  pre- 
^Q^ting  the  definite  characteristics  of  inflammation, 
Damely,  an  exudation  of  coagulable  fluid  and  marked 
^i^l)edesis  of  the  white  blood  cells. 

Utiology.— Inflammation  of  the  pulp  may  be  caused 
W     any  irritant  acting  with  suflBcient  intensity  to  pro- 
diiee  the  characteristic  pathologic  changes  noted  above. 
^^Tiile  some  pathologists  may  maintain  that  the   true 
phenomena  of  inflammatory  changes  occur  only  under 
infective  irritation,  it  is  rational  to  assume  that  similar 
changes  may  take  place  under  other  forms  of  irritation, 
aiid,  while  not  quite  as  severe  as  the  reactions  to  in- 
fective irritation,  nevertheless  belong  to  the  same  clin- 
ical division.    An  injury  to  the  i)ulp  or  a  chemical  agent 
may  so  affect  the  pulp  as  to  induce  tlie  clianfi^cs  noted  in 
inflammation.     Thermal  shock,  if  allowed  to  act  for  a 
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suflScient  length  of  time,  or  systemic  conditions,  such  as 
gout  or  rheumatism,  may  finally  induce  similar  results. 
Therefore  the  causes  of  inflammation  of  the  pulp  may 
be  arranged  in  the  same  way  as  those  in  dealing  with 
the  phenomena  occurring  in  other  parts  of  the  body,  i.  e., 
infective  and  non-infective. 

Pathology  and  Morbid  Anatomy.— Here,  as  else- 
where, the  true  pathological  distinction  of  inflammation 
lies  in  the  nature  of  the  exudation  and  the  marked  dia- 
pedesis  of  the  leukocytes,  and  the  degree  which  these 
characters  may  reach  is  probably  determined  by  the  na- 
ture of  the  cause,  bacteria  and  their  products  very  likely 
inducing  a  more  profound  reaction  than  other  causes. 
The  arteries  and  veins  are  both  affected,  so  that  in  the 
beginning  we  have,  first,  the  exaltation  of  arterial  hyper- 
emia, its  increase  in  function,  nutrition,  and  sensation, 
quickly  followed  by  the  venous  depression  of  function, 
nutrition,  and  sensation,  and  the  sense  of  fullness  accom- 
panying venous  hyperemia.  These  changes  are  quickly 
followed,  in  the  acute  inflammation,  by  the  passage  of 
the  white  blood  cells,  principally  the  polymorphonuclear 
variety,  through  the  walls  of  the  veins,  and  the  outpour- 
ing of  the  fibrinous  exudate.  Owing  to  the  unyielding 
surroundings  of  the  pulp,  the  absence  of  a  lymi)hatic 
system,  and  the  constricted  apical  opening,  it  is  most 
unlikely  to  find  resolution  taking  place.  In  its  place  we 
have  degenerative  changes,  indefinite  calcareous  depos- 
its, and,  finally,  death  of  the  pulp.  If  the  apical  ves- 
sels have  not  been  completely  occluded  we  may  find  an 
extension  of  the  exudation  into  the  apical  tissues,  result- 
ing in  a  slight  extrusion  of  the  tooth  and  consequent  ten- 
derness upon  i)ressure. 

Some  writers  '  claim  that  inflannnation  of  the  pulp 

*  Burchard  's  ' '  Pathology. ' ' 
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may  be  followed  hjr  recovery.    With  this  we  cannot  con- 

,^Cor,  if  presented  in  anything  but  a  sense  of  vaguest 

Bjjppssibility.    Tlie  anatomy  and  histology  of  the  pulp  show 

Mbost  conclusively  the  improbability  of  its  recovery  when 

The  seat  of  such  changes  as  are  here  considered,  and  this 

is  faily  corroborated  by  clinical  experience.    If  the  cause 

Iroducing  these  ehanges,  in  a  certain  area  of  the  pulp, 
Ulot  removed,  other  portions  of  the  organ  become  sim- 


,    Fulp    I 


wilb    inflnmniAlnry 


I 

^^^^B  iitiHlucl*:  o,  UdoutobI unity.      illupewi^ll-Siuith.) 

^^^Hy  atTected.  i.  e.,  inflammatory  foci  ajipear.  These 
^^^nist,  according  to  Hopewell  Smith,  of  proliferated 
^^^ncctive  tissue  cells  (macrophages),  pulp  cells,  and 
H^&o-  or  polynnclear  leukocytes,  which  have  escaped 
from  the  numerous  enlarged  capillaries,  all  having  been 
flttrarted  together  by  a  kind  of  positive  chemotaxis. 
ater   these   may   suppurate   and   form   localized   ab- 
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Sjonptoms.— The  pathological  consideration  of  in- 
flammation has  disclosed  it  to  be  essentially  a  series  of 
hyperemic  changes  with  severe  migration  of  the  leuko- 
cytes and  exudation  of  coagulable  lymph,  and  present- 
ing certain  forms  of  terminations.  In  considering  the 
symptoms  our  interest  centers  mainly  in  the  series  of 
hyi)eremic  changes.  Under  the  action  upon  the  pulp  of 
one  of  the  various  forms  of  irritants,  discussed  under 
the  etiology  of  inflammation,  an  initial  arterial  hyper- 
emia is  established,  the  paroxysms  of  pain  rapidly  grow- 
ing severe  and  more  frequent  Next  the  veins  are  affect- 
ed with  the  sense  of  pressure  and  fullness  characterizing 
venous  hyperemia.  This  becomes  intensified  as  the  leu- 
kocytes and  fluid  contents  of  the  vessels  pass  through 
the  vessel  walls  into  the  perivascular  tissues,  and  if  no 
exposure  exists  to  give  relief  to  the  pressure  of  the  exu- 
date a  heavy,  continuous,  throbbing  pain  results,  which 
may  persist  for  hours.  The  pain  is  usually  reflected 
to  some  other  part.  With  the  extension  of  the  hyper- 
emia into  the  pericementum  localization  of  pain  is  de- 
veloped when  pressure  is  made  uiK)n  the  affected  tooth. 
The  recumbent  position  usually  intensifies  the  pain,  or 
may  be  followeil  by  a  severe  paroxysmal  attack  in  the 
quiescent  but  inflamed  ]nilp,  owing  to  the  pressure  from 
the  increaseil  flow  of  blood  in  the  reclining  j)osition.  Heat 
invariablv  intensities  the  pain,  or  it  mav  be  the  means 
of  ushering  in  a  severe  ])aroxysmal  attack.  Cold  is 
not  so  likely  to  ]>rove  ]>ainful:  in  fact,  in  many  instances 
it  a]^]>ears  to  diminish  the  acute  pain.  This  is  especially 
so  in  the  suppurative  forms  of  ]nilp  inflammation. 

Diagnosis.  As  a  rule  little  difficulty  is  experienced 
in  ditYerentiatinir  the  severer  forms  of  vascular  disturb- 
ances of  the  pulp  from  the  one  form,  namely,  arterial 
hyj.vremia,  in  which  alone  the  conservative  method  is 
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practiced  with  any  degree  of  success.  The  character 
of  the  pain,  its  duration,  the  immediate  resi)onse  to  heat, 
the  lessened  response  to  cold  with  the  possible  relief 
from  pain  in  the  acute  form  of  pulpitis  when  cold  water 
is  held  against  the  affected  tooth,  leave  little  room  for 
doubt  as  to  the  nature  of  the  disease.  This  evidence 
may  be  further  strengthened  by  the  existence  of  an  ex- 
posed pulp,  or  carious  products  beneath  a  filling,  or  the 
history  may  reveal  an  irritated  pulp  of  long  standing, 
with  a  development  of  severer  painful  manifestations 
from  which,  through  neglect,  no  relief  was  sought  until 
the  still  severer  manifestations  of  inflammation  pre- 
sented. 

Prognosis.— This  is  always  unfavorable. 

Therapeutics.— In  view  of  the  prognosis  the  plan  of 
treatment  is  to  control  the  pain  and  subsequently  re- 
move the  pulp.  If  an  exposure  of  the  pulp  exists,  but 
little  diflSculty  will  be  encountered  in  controlling  the 
pain.  If  an  application  of  cinnamon,  cloves,  thymol, 
menthol,  or  the  combination  of  menthol,  thymol,  and 
phenol  (Buckley),  or  of  morphin  paste,  is  not  promptly 
followed  by  relief,  the  pulp  is  to  be  punctured.  This 
relieves  the  engorged  vessels,  and  when,  after  the  bleed- 
ing has  ceased,  one  or  more  of  the  above  anodynes  are 
applied,  the  pain  is  usually  controlled.  In  many  cases, 
when  this  stage  has  been  reached,  the  pulp  may  be  re- 
moved at  the  same  sitting  under  cocain  and  pressure. 
If,  however,  it  is  decided  to  devitalize  the  pulp  by  means 
of  arsenic,  in  such  cases  it  is  preferable  to  seal  a  pledget 
of  cotton  carrying  one  of  the  above  anodjnies  in  the  cav- 
ity for  twenty-four  or  forty-eight  hours,  and  if  no  pain- 
ful symptoms  have  recurred  the  arsenic  may  then  be 
applied. 

In  those  cases  in  which  no  exposure  exists,  as  a  rule, 
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considerable  diflSculty  attends  all  attempts  to  allay  th( 
pain  and  remove  the  pulp.  Every  effort  to  uncover  thesS 
pulp  in  order  that  it  may  be  punctured  usually  proves  ^ 
too  painful  for  the  patient's  endurance,  owing  to  the  - 
heat  created  by  the  friction  of  the  bur  and  the  ahnost 
immediate  and  intense  reaction  of  an  inflamed  pulp  to 
heat.  In  these  cases  it  is  necessary  to  administer  nitrous 
oxid,  and  while  under  its  anesthetic  effect  both  the  ex- 
])osure  and  puncture  can  be  made  painlessly.  This  course 
of  treatment  should  be  suggested  without  delay,  other- 
wise the  patient,  wearied  by  much  suffering,  may  insist 
upon  removal  of  the  tooth.  With  the  uncovering  and 
puncturing  of  the  pulp  and  the  application  of  the  afore- 
mentioned anodynes,  prompt  relief  usually  follows.  The 
treatment  that  follows  is  as  priorly  noted.  Under  favor- 
able conditions,  as  may  obtain  in  single-rooted  teeth,  the 
entire  pulp  may  be  removed  while  the  patient  is  under 
the  influence  of  the  anesthetic.  Counterirritants  applied 
to  the  gum  are  only  of  value  after  the  pulp  has  been  de- 
pleted; prior  to  this  they  possess  little  value. 

Internal  medication  may  be  indicated  at  any  stage 
of  the  disease  as  the  only  means  of  arresting  the  pain, 
which,  if  not  controlled,  would  terminate  in  the  loss  of 
the  tooth.  Internal  medication  should  not  be  indulged 
without  positive  knowledge  as  to  the  existence  of  idio- 
syncrasy, habit,  or  any  other  condition  that  might  contra- 
indicate  the  use  of  certain  drugs,  and  this  knowledge  is 
to  be  obtained  through  consultation  with  the  patient's 
physician.  In  the  writer's  experience  5  grains  of  as- 
pirin, repeated  in  two  hours,  has  proved  eminently  ser- 
viceable.   Or  the  following: 

IJ         Phenacetin   grs.  x 

Acetanilin    grs.  x 

Strychnin  sulph gr.     % 
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Divide  into  4  powders,  one  to  be  taken  every  2  hours. 
Or: 

Codein  sulph gr.    j 

Acetanilin   grs.  x 

To  be  divided  into  4  powders,  one  to  be  taken  every 
2  hours. 

AVith  the  relief  obtained  by  the  use  of  one  of  the 

foregoing  prescriptions,  the  next  plan  of  the  treatment  is 

to  expose  the  pulp,  if  no  exposure  exists,  by  placing  the 

I>atient  under  nitrous  oxid,  deplete,  and  finally  remove 

tt^e  pulp  as  previously  discussed;  or,  if  this  should  be 

^^advisable,  an  arsenical  application  must  be  made,  or 

"y  means  of  cocain  and  pressure  the  pulp  may  finally  be 

^^xnoved. 

Chronic  Inflammation  of  the  Pulp 

This  at  times  follows  the  acute  variety,  which  it  re- 
^mbles  in  its  pathologic  characters. 

Etiology.— In  a  general  way  the  causes  are  similar 
^^  those  producing  the  acute  variety,  but  whether  they 


f?t  against  strong  resistive  conditions  of  the  pulp,  or 

"Whether   the  acting  cause  is  less  violent,   or  whether 

Systemic  factors,^  such  as  gout  and  hydrargyrism,  have  a 

l^earing  in  the  develoi)ment  of  chronic  inflammation,  is 

Hot  clearly  determined. 

Pathology  and  Morbid  Anatomy.— As  previously 
stated,  the  pathologic  characters  are  similar  to  those 
occurring  in  the  acute  form.  Hopewell-Smith  reports 
that  in  nearly  all  cases  of  chronic  inflammation  large 
masses  of  calcoglobulin  nodules  appear  in  the  pulp,  the 
formation  of  which  may  continue  until  the  entire  pulp 
is  converted  into  a  hard  calcareous  mass.  The  vessel 
walls  of  the  pulp  lose  their  tonus  and  remain  in  a  state 

*  Hopewell-Smith. 
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of  permanent  dilatation.  In  cases  of  exposure  produc- 
tive changes  may  take  place,  leading  to  the  enlargement 
of  the  pulp  and  its  extension  into  the  cavity  of  decay 
which  it  may  completely  occupy.  This  is  known  as 
fungous  pulp,  polypus  of  the  pulp,  or  hyperplasin  of  the 
l)ulp.  Or  pyogenic  infection  may  take  place  and  the 
sui)purative  process  may  gradually  destroy  the  entire 
pulj)  without  acute  manifestations. 

Diagnosis.— Chronic  inflammation  of  the  pulp  is 
easily  distinguished  by  the  history  and  the  response 
to  the  thermal  test,  which  resembles  that  of  the  acute 
fomi.  In  chronic  inflammation  the  pulp  does  not  react 
as  decisively  to  heat  as  it  does  in  the  acute  variety;  in 
fact,  all  its  features  are  subdued.  But  the  findings  of  an 
examination,  the  history  of  the  case,  and  the  thermal 
test  easily  establish  the  diagnosis. 

Therapeutics.— The  principle  of  the  treatment  cor- 
resi>onds  to  that  of  the  acute  variety.  If  pus  is  present 
either  upon  the  surface  of  the  pulp  or  in  its  body  this 
should  bo  removed;  if  pain  exists  it  should  be  allayed, 
after  which  the  i^ulp  is  to  be  removed,  either  by  means 
of  arsenic  or  cocain  and  i>ressure. 


CiiRDXic  lIvrKKTKOPinc  Prij>iTis — Pulp  Polypus — 

liYPERPl^\SL\  OF    THE   PuLP 

These  are  sjnionymous  terms  indicating  a  chronic 
]>roductivo  intlannnation  resulting  in  an  enlargement  of 
the  jnilp  and  its  extrusion  through  the  orifice  of  an 
exposure.  The  enlargement  may  continue  until  the  cari- 
ous cavity  is  filled  with  the  fimgoid  mass,  and  may  ex- 
tend beyond  the  margins  of  the  cavity.  In  this  form 
it  closely  resembles  hypertrophy  of  the  gum,  from  which, 
however,  it  ran  easilv  1h^  diairnoseil. 
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Etiology.  -  Fundus  jmlp  aiipmrs  to  he  due  to  the  iiri- 
tntifm  of  the  shnrji  marsina  of  the  jiulp  cavity,  whioh 
luiiy  berome  resorbeil  as  the  organ  increases  in  size.  The 
f'til}}  is  the  seat  of  a  ehronie  inflammation  assoeiated  with 
an  exposure.  The  distention  cansed  hy  the  inflammatory 
I'lianffos  leads  to  an  irapinfjement  njion  the  marfrina  of 
tJie  exposure,  and  establishes  a  continued  irritation  re- 


THE  Ppi.p,  wrra  Htperfi-ahia.     (Hope- 


"Hltinjt  iu  a  productive  infiamniation  and  an  increase  in 

llie  size  of  the  pulp. 
Pathology  and  Morbid  Anatomy.  -  The  irritation  of 

Ibe  irmr^ins  of   the   exposure   against  which  the   pulp 

/ireKsea  results  in  a  [iro  life  rat  ion  of  the  cells  of  the  in- 
flamed area  and  forms  a  mass  of  granulation  tissue, 
which  later  develops  into  a  framework  of  fibrous  tissue, 
and  as  the  irritation  persists  new  granulation  cells  ap- 
pear, supported  by  the  fibrous  framework.  The  mass  also 
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contains  blood  vessels  which  deveiop  in  all  repair  arcns 
by  the  extension  of  the  cajiillaries.  The  explanation  for 
the  covering  of  siiuamoHs  epithelium  found  upon  the  s""' 
face  of  the  hypertrophic  masa,  which  normally  cont^i'^ 


Cahiocb  Cavitt: 

M,  lobiilpf  madp  up  of  pspillte  of  a  n. 
VFiinua  blood  vessels:  G.  OBJeareouB  globule;  E,   epithelinl  oovor  of  papillK. 
X  10.     (Bodecker.) 

no  epithelial  cells,  is,  according  to  Hopewell-Smith, ' 
that  it  is  derived  from  the  mucous  membrane  of  the 
cheek  transplanted  to  the  hypertrophic  pulp  during  maa- 

'"Pnthn-hiafolciiry  of  the  Teeth.' 


THE   VASCULAR   DISEASES  203 

tication,  and  grows  after  the  manner  of  skin-grafting. 
Dr.  Black  explained  its  presence  as  a  process  of  skin- 
grafting,  naming  the  gums  as  the  source  from  which  the 
epithelial  cells  arise.  But  whatever  its  origin,  it  must 
be  considered  as  an  attempt  at  healing,^  and  the  fact 
that  pulps  with  this  epithelial  covering  may  remain  in 
a  carious  cavity  for  a  long  time  without  annoyance  to 
the  patient  appears  to  bear  this  out.  Subsequently  these 
growths  may  undergo  degenerative  changes;  both  the 
fatty  and  calcareous  have  been  noted;  and  finally  sup- 
puration and  gangrene  may  take  place. 

Sjrmptoms.— Pulp  hyperplasia  belongs  to  the  chronic 
inflammations;  its  sjmiptoms,  therefore,  correspond  to 
those  of  the  other  forms  of  these  pathological  manifesta- 
tions, modified  by  its  patho-histological  features.  The 
fungoid  mass  contains  no  nerve  fibers,  so  that  pressure 
made  upon  the  growth  is  not  painful,  although  pain  may 
result  from  pressure  upon  the  nerve  fibers  of  the  pulp. 
The  severity  of  the  reflex  pains  and  responses  to  heat 
and  cold  are  dependent  upon  the  degree  of  vitality  still 
residing  in  the  nerve  fibers  of  the  pulp,  and  the  protec- 
tion which  the  new  growth  may  afford  the  still  sentient 
fibers  from  thermal  and  other  irritation.  While  the 
growth  may  afford  protection  to  the  pulp  from  thermal 
irritation,  it  may  also  by  the  pressure  of  contiguity  cause 
pain,  and  this  may  become  severely  increased*  when  any- 
thing presses  upon  the  growth  itself.  The  symptom  that 
usually  impresses  the  patient  most  strongly  is  the  bleed- 
ing of  the  hypertrophic  mass  which  results  in  many  cases 
from  the  slightest  pressure,  and  where  the  pain  is  not 
sufficiently  severe,  or  where  the  size  of  the  growtli  is  not 
the  means  of  inducing  the  patient  to  consult  the  dentist, 
the  hemorrhage  usually  is  the  means. 

»"Patho-hi8tolog7  of  the  Teeth.  •' 
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Diagnosis.— If  the  mass  does  not  extend  beyond  th^  ^ 
cavity  margins  no  diflSculty  exists  in  making  the  diag-^ 
nosis ;  if,  however,  it  does  so  extend,  care  mnst  be  exer — ' 
cised  in  differentiating  between  a  pulp  or  gum  hyper-  — 
trophy,  the  only  condition  with  which  it  may  be  con-    - 
founded.     In  such  cases  pressure  carefully  applied  in 
proportion  to  its  excitation  of  pain  should  be  made  with 
a  rope  of  cotton  steeped  in  an  anodyne  solution,  or  gutta 
l)ercha  may  be  used,  and  the  mass  pressed  beyond  the 
cavity  margins,  or  i)erforation,  or  else  toward  the  pulp 
canal.     This  usually  takes  from  24  to  48  hours,  and 
longer  where  a  hypertrophic  gum  has  extended  through 
a  i)erforation  in  the  side  of  the  root,  but  suflSces  to  es- 
tablish the  diagnosis. 

Therapeutics.— The  diagnosis  being  established,  the 
pulp  is  to  be  removed,  either  after  an  arsenical  applica- 
tion has  devitalized  it,  or  by  means  of  cocain  and  pres- 
sure. 

Suppuration  of  the  Pulp 

Definition.— The  formation  of  pus  upon  the  surface, 
or  within  the  tissues  of  the  pulp.  In  the  first  instance 
the  condition  is  defined  as  ulceration;  in  the  second  as 
abscess  of  the  pulp. 

Etiology.— Without  pyogenic  infection  a  suppurative 
condition  cannot  l)e  inaugurated;  therefore  the  imme- 
diate cause  of  pulp  suppuration  lies  in  the  entrance  of 
jn^ogenic  germs  into  the  pul]\  This  may  occur,  as  shown 
by  Arkovy,  wthout  the  existence  of  an  exposure;  in 
other  words,  pyogenic  organisms  may  gain  entrance  to 
the  pulp  through  a  layer  of  unaffected  dentin.  Even 
secondary  dentin  may  be  penetrated  by  microorganisms. 
This  has  been  shown  by  Goadby.  In  fact,  the  pulp  may 
become  infected  through  the  circulation.     In  no  other 
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way  can  those  cases  be  explained  wherein  pulps  have 
been  the  center  of  moist  gangrene  and  suppurative 
changes  with  every  other  portion  of  the  tooth  in  perfect 


F1C.6B. — MlCBofiBOiNIHMS  Fril 


'j^lf 


-A 

Pi;i.i..  (Miller.) 


condition.     Fig,  66  shows  the  various  organisms  found 
by  Miller  in  a  suppurating  jiulp. 

Pathology  and  Morbid  Anatomy,— With  the  entrance 
of  the  pyogenic  organisms  to  the  i)ulp  the  destruction 
of  its  tissues  takes  place,  as  noted  above,  either  as  an 
ulcerative  process,  the  germs  passing  between  the  pul]) 
and  its  surrounding  wall,  or  within  the  substance  of 
the  pulp,  extending  along  the  walls  of  the  blood  vessels 
and  into  the  perivascular  tissues.  Evidences  of  inflam- 
matory reaction  may  be  noted  in  the  presence  of  tlio 
inflammatory  exudate  in  the  perivascular  tissue,  alt^o 
of  the  leukocytes,  proliferated  connective  tissue  cells, 
and  other  cells  that  apjicar  to  be  attracfed  together  by 
n  chemotaetie  i»rocess.  The  destroyed  tissues  show  evi- 
dence of  the  further  changes  of  putrefaction  in  the  putrid 
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odor  which  can  be  detected  in  many  cases,  indicating 
the  presence  of  certain*  end  products  of  decomposition. 
If  the  putrefactive  process  has  affected  the  entire  pulp 
the  apical  pericementum  in  many  cases  becomes  hyper- 
emic,  representing  the  first  stage  of  the  irritating  effects 
of  the  infective  material  in  the  canal.  Hopewell-Smith 
also  calls  attention  to  a  large  form  of  dentinal  deposit 
that  characterizes  acute  suppurative  conditions  of  the 
pulp.  This  is  also  found  in  chronic  forms  of  inflanmia- 
tions.  That  various  forms  of  calcific  changes  accompany 
the  acute  and  chronic  inflammatory  changes  of  the  pulp 
is  quite  clear,  considering  how  general  is  their  presence 
in  all  hyperemic  changes  of  the  pulp, 

Sjrmptoms.— The  symptoms  of  either  ulceration  or 
abscess  of  the  pulp  depend  upon  whether  the  process 
is  acute  or  chronic.  The  acute  form  of  either  process  is 
essentially  an  acute  inflammation  with  the  symptomatol- 
ogy of  the  latter  disease,  perhaps  intensified  by  the 
added  phenomenon  of  pus  formation.  The  pain  is  reflex, 
intense,  and  throbbing,  with  an  immediate  response  to 
heat,  and  a  disposition  to  relief  from  cold.  The  painful 
paroxysms  may  continue  for  hours.  In  the  chronic  form 
of  either  ulceration  or  abscess  of  the  pulp  the  symptoms 
are  those  of  chronic  inflammation,  not  of  the  productive 
but  of  the  destructive  variety.  The  pain  is  reflex,  rarely 
grows  acute,  and  the  resi)onses  to  heat  and  cold  are 
delayed ;  in  fact,  if  the  entire  pulp  has  been  destroyed  no 
response  is  forthcoming.  In  multirooted  teeth,  where 
the  sei)arate  pulp  filaments  are  in  different  stages  of 
the  infective  i)rocoss,  cold  may  elicit  a  i)ainful  response 
in  the  filament  in  the  first  stages  of  vascular  disturb- 
ance. The  se(*()nd  may  give  a  |)ainful  response  to  heat, 
showing  it  to  be  in  the  more  advanced  stage  of  disturb- 
ance, while,  owing  to  the  complete  destruction  of  the 
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third  filament  and  its  putrefactive  decomposition,  the 
pericementum  in  this  region  may  be  affected,  indicated 
by  the  pain  when  pressure  is  made  upon  the  particular 
portion  of  the  tooth. 

Diagnosis.— Abscess  or  ulceration  of  the  pulp  is  diag- 
nosed by  the  history  of  the  case  and  the  response  to 
the  thermal  test.  The  history  is  that  of  chronic  inflam- 
mation, and  the  thermal  test  reveals  an  immediate  re- 
sponse to  heat,  with  little,  if  any,  response  to  cold,  and 
a  disposition  to  relief  from  a  paroxysmal  attack  when 
cold  water  is  held  against  the  tooth.  This  disposition  is 
more  in  evidence  in  the  acute  stages  of  either  disease. 
The  presence  of  pus  in  the  pulp  can  only  be  definitely 
determined  when  the  organ  is  punctured  and  the  pus 
exudes  as  a  minute  bead.  Or,  in  some  instances,  under 
the  effect  of  cocain,  the  pulp  may  be  removed  and  pus 
detected  upon  its  surface.  Burchard  ^  records  instances 
in  which  secondary  dentin  was  formed  in  one  filament 
while  an  abscess  occurred  in  the  other.  In  other  in- 
stances attempts  at  circumvallation  of  the  dead  areas 
may  take  place  with  calcareous  deposits  (Fig.  67).  In 
these  cases  an  accurate  diagnosis  is  reached  with  diffi- 
culty. 

Prognosifl.— As  in  all  inflammatory  diseases  of  the 
pulp,  the  pulp  ultimately  dies.  With  the  added  feature 
of  pyogenic  infection,  which  the  conditions  under  pres- 
ent consideration  indicate,  recovery  cannot  appear  as 
a  tenable  proposition. 

Therapeutics. —The  acute  cases  must  be  relieved  of 
the  presence  of  pus,  if  this  is  possible,  followed  by  the 
application  of  the  various  anodynes  considered  under 
acute  inflammation,  for  the  control  of  the  i)ain.  The  es- 
cape of  the  pus  is  induced  by  puncturing  the  pulp.    Usu- 

^ Burchard 's  "Pathology  and  Therapeutics." 
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ally  this  also  affords  relief  to  the  engorged  vessels.  W" 
the  cessation  of  the  hemorrhage  and   the  control 


FlQ.    67. CBBONIC   SpPPrHATIVE    POWITIH    TenMlNiTING    IN    CALCIFICAnOH 

IBB  Pub  and  Atbopbt  of  the  Pulf. 
a',  tBTKei  Bboceiia.  tilled  with  c&lcified  pus:  a*,  abscess  at  the  periphery  of  (he  pi 
a',  a*,  Hmall  IcingitudiniU  DhaceBses,  all   calcilied;  n,  uldfisd  neive  bum 
C.  c,  calrnrouus  dopusilions  iij  (he  fibruus  |«i]p   tissue;  P.  p.  pigiacDt  dual 
from  previous  iicniurrhutcc.     i  10.     (liudeckcr,) 

the  pain,  the  fittenipt  may  be  made  to  remove  the  pu 
nnder  cocain  jmd  pressure.     If,  however,  such,  attem 
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is   followed  by  a  development  of  pain,   it   is  best  to 

place  upon  the  exposure  an  anodyne — the  thymol,  men- 

tiiol,  and  phenol  mixture  (Buckley)  acts  admirably — to 

be  sealed  in  the  cavity  for  24  hours.    Arsenic  may  then 

be    applied  for  the  devitalization  of  the  pulp.     In  the 

ohronic  cases,  as  a  rule,  the  pulp  can  be  removed  under 

oooain  and  pressure. 

Gangrene  of  the  Pulp 

Definition.— Death  of  the  pulp  following  nutritional 
disturbances.  Both  the  dry  and  moist  gangrene  have 
*>^en  noted  occurring  in  the  pulp. 

Dry  Gangrene  of  the  Pulp 

Definition.— Death  of  the  pulp  following  nutritional 
^disturbances,  and  its  further  change  into  a  dried,  at- 
rophied mass. 

Ktiology. — Dry    gangrene     of     the  pulp     may     be 

('aused  by  any  factor  competent  to  impair  the  nutri- 

hve    balance  of  the  pulp,  ending  in  its  death,  and  the 

subsequent  removal  of  its  contained  moisture,  ending 

^^    its  being  dried  and  shriveled.     This  condition  may 

^    V>rouglit  about  through  an  injury  to  the  arterial  ves- 

^^Is   in  the  apical  region,  leading  to  thrombosis  and  the 

i^a.th  of  the  pulp,  owing  to  the  loss  of  its  nutrition.    The 

^^isture  is  drained  off  on  the  venous  side,  completely 

drying  the  pulp.    Bacteria  are  excluded,  or,  if  present, 

^^il  to  effect  a  putrefying  process,  because  of  the  lack 

^^   moisture.     A  similar  state  of  the  pulp  may  follow 

"^^  action  of  chemical  agents  used  in  cappings,  or  lin- 

^^gs  of  cavity  walls.     Frequent  examples  of  this  have 

^en  found  following  the  use  of  oxychlorid  of  zinc  lin- 

• 

ings  and  in  the  use  of  mummifying  pastes. 
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Pathology  and  Morbid  Anatomy.— The  diminished 
nutrition  leads  to  a  shrinkage  in  size  of  the  cells  of  the 
pulps.  The  fibrous  elements  may  increase  until  the  pulp 
is  entirely  converted  into  a  fibrous  structure  in  which 
no  cell  elements  can  be  found,  and  the  normal  arrange- 
ment of  the  tissues  of  the  pulp  is  completely  lost.  The 
odontoblasts  likewise  have  lost  their  cell  characters,  and 
remain  as  irregular  fibrous  forms;  in  other  words,  the 
pulp  is  in  a  state  of  complete  fibroid  degeneration. 

Symptoms.— Dry  gangrene  of  the  pulp  rarely  occurs; 
there  are  no  defined  symptoms  for  its  diagnosis.  The 
tooth  retains  its  color.  Under  the  light  of  an  electric 
mouth  lamp  a  degree  of  opacity  may  be  discernible. 
The  thermal  test  is  negative.  The  dentin  is  devoid  of 
sensation,  and  this  fact  usually  develops  the  suspicion 
of  the  death  of  the  pulp.  Cautiously  the  bur  is  directed 
toward  the  pulp,  and  with  the  entrance  into  its  cavity 
it  is  found  as  a  dried,  tough,  and  shriveled  mass. 

Diagnosis.— As  previously  stated,  no  definite  symp- 
toms exist  whereby  the  diagnosis  of  dry  gangrene  of 
the  i)uli)  can  be  made.  The  insensibility  of  the  dentin 
and  the  negative  response  to  extremes  of  heat  and  cold 
indicate  the  death  of  the  pulp,  but  the  discovery  of  the 
condition  of  dry  gangrene  can  be  made  only  after  the 
exi^osure  and  removal  of  the  pulp. 

Therapeutics.— The  death  of  the  pulp  being  positively 
doterminod,  its  removal  should  be  effected  under  strict- 
est asoi>tic  precautions.  The  dam  should  be  placed  over 
the  tooth,  the  cavity  flooded  with  suitable  germicides,  a 
saturated  solution  of  thymol  in  alcohol  answers  the  pur- 
jH^sc  well.  This  is  allowed  to  dry  slowly,  after  which  the 
l>ulp  is  removed  and  the  canal  filled.  (See  Root  Filling.) 
As  a  rule  no  complications  follow  if  suitable  precau- 
tions have  been  taken.    However,  it  is  prudent  to  delay 
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the  insertion  of  the  permanent  filling  for  several  weeks 
in  anticipation  of  a  possible  apical  irritation,  which 
may,  although  most  unlikely,  require  the  removal  of  the 
filling  for  its  successful  treatment. 

Moist  Gangrene  of  the  Pulp  (Pulpitis  Gangrenosa 

Chronica) 
I 
Definition.— Death  of  the  pulp  and  its  subsequent 

putrefactive  dissolution. 

Etiology.— Moist  gangrene  of  the  pulp  is  immediately 
caused  by  the  action  of  saprophytic  bacteria  in  necrosed 
areas  of  pulp  tissue.  The  pulp,  being  acted  upon  by 
some  cause  to  disturb  its  nutrition,  soon  loses  its  vital 
standard,  degenerates,  and  affords  a  suitable  medium 
for  the  action  of  putrefactive  bacteria.  This  may  occur 
in  teeth  without  cavity  or  filling,  in  which  instances  the 
bacteria  gain  entrance  to  the  pulp  either  through  the 
circulation  or  through  defective  enamel  formations,  or 
possibly  through  the  cementutn  and  dentin  at  the  neck 
of  the  tooth.  By  far  the  greatest  number  of  cases  of 
moist  gangrene  occur  in  filled  teeth,  in  which  infected 
dentin  contains  the  agents  of  decomposition,  or  in  which 
the  pulp  has  not  been  completely  removed,  and  which 
later  on  is  acted  upon  by  bacteria  remaining  in 
the  canal.  In  an  examination  of  43  cases  of  chronic 
apical  abscess,  pulp  gangrene,  etc.,  Arkovy^  found  the 
Bacillus  gangrened  pulpce  present  in  41 ;  the  S.  pyogenes 
aureus  in  15;  /S'.  pyogenes  albus  in  8;  S.  pyogenes  citreus 
ia2;S.  pyogenes  in  10,  and  B.  pyocyaneus  in  4.  Healthy 
pulps  inoculated  with  the  bacillus  gangrerue  pulpce  in 
pure  culture  produced  total  gangrene  without  suppura- 
tion, which  satisfactorily  explains  the  death  of  pulps  and 

*  Burehard  's  * '  Pathology.  * ' 


212      DISEASES   OF   THE   DENTAL   PULP 

the  condition  of  moist  gangrene  taking  place  under  fill- 


Pathology  and  Morbid  Anatomy.— The  mixed  inva-  - 
sion  of  tlie  pulp  is  followed  by  the  complete  dissolution 
of  the  tissue  elements  of  the 
pulp  in  the  final  stages,  and 
the  formation  of  a  series  of 
chemical  substances  present- 
iii^  varying  degrees  of  chemi- 
cal complexities ;  peptones 
are  first  formed,  followed  by 
the  highly  toxic  ammonia 
compounds,  the  ptomaines 
(putrescin  and  cadaverin), 
leucin,  t  y  r  o  s  i  n  ,  and  the 
methyl,  ethyl,  and  propyl 
compounds;  next  such  prod- 
ucts as  indol,  phenol,  and 
cresol;  and  finally  the  end 
products  of  hydrogen  suli)hid, 
ammonia,  carbon  dioxid,  and 
water.  The  accompanying  flg- 
FiG.  AS.— DiAdRAu  iLLusTRATiMo  uTB  dlagrammfl tlcally  illus- 
trates the  location  of  these 
substances  in  cases  in  which 
the  infection  has  taken  place  through  a  carious  cavity. 
The  appearance  of  the  pulp  is  an  index  to  the  degree  of 
decomposition  that  has  taken  place.  In  the  final  stages 
the  tissue  elements  of  the  pulp  are  totally  destroyed  aud 
the  contents  of  the  canal  is  a  fluid  containing  some  of 
tlie  aforementioned  substances.  Previous  to  this  some  of 
the  tissue  elements  of  the  pulp  are  still  bound  together, 
so  that  wliat  remains  of  the  organ  may  be  removed  with 
the  broach. 


THE  Mune  Complete  Ubcompi)- 

BITION   OF   THE    PtlLI'  AT   ItB   Co- 

RONAL  Bnd.      (Iturchanl.) 
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Symptoms.— In  those  cases  in  which  the  entire  pulp 
tissue  has  been  affected  heat  and  cold,  as  well  as  other 
tests   for  pulp  vitality,  prove  negative.     In  advanced 
Ccises,  that  is,  with  considerable  gaseous  accumulation 
in  the  canal,  heat  provokes  a  response  jjroportionate  to 
the  i>ressure  created  by  the  expansion  of  the  gases.    In 
ttiultirooted  teeth  a  more  or  less  confusing  state  may 
arise  in  directing  heat  and  cold  against  the  tooth,  if  a 
ifangrenous  pulp  should  lie  in  one  canal  while  the  other 
filaments   still  preserve  degrees  of  vitality.    In  these 
cases   both    the   heat    and    cold   may    provoke  painful 
^^sponses,    together    with    the    tenderness    manifested 
^^h^xi  pressure  is  made  upon  the  tooth  in  the  region  of 
tho    root  with  the  gangrenous  pulp,  due  to  apical  irrita- 
^-^^xi..    A  confusing  combination  of  symptoms  may  pre- 
^^Q^t  unless  it  is  clearly  remembered  that  the  septic  ma- 
*-^^^al  in  the  canal  containing  the  gangrenous  pulp  irri- 
^^t^s  the  apical  pericementum,  which  the  heat  and  pres- 
^^vx*e  intensify,  while  the  cold  affects  the  vital  filaments 
^^xitained  in  the  other  roots.     The  discoloration  of  the 
^^oth  bears  additional  evidence  of  pulj^  decomposition. 
TUis  may  exist  in  all  the  varying  shades  produced  by 
^^rrous  sulphid,  formed  by  the  hydrogen  sulphid  combin- 
^tig  with  the  iron  of  the  hemoglobin  of  the  red  blood 
^ells,  staining  the  dentin.    (Dr.  Buckley  regards  the  dis- 
coloration as  being  due  to  the  staining  effect  of  ferric 
hydroxid.)     In  drilling  for  an  opening  into  the  canals 
but  little  progress  is  necessary  before  the  escai)e  of  the 
mephitic  gases  force  themselves  upon  our  senses.     At 
times  patients  will  com})lain  of  an  obnoxious  taste  or 
odor  emanating  from  a  certain  tooth  containing  a  large 
filling,  which  very  likely  is  due  to  the  escape  of  these 
gases  owing  to  a  leaky  filling. 

>si8.— The  discoloration  of  the  tooth,  the  re- 
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sponse  to  heat,  the  tenderness  upon  pressure  at  some 
portion  of  the  tooth,  and  the  evidence  of  the  putrefac- 
tive condition  disclosed  upon  opening  the  tooth  eonclu-^ 
sively  point  to  the  diagnosis  of  moist  gangrene. 

Therapeutics.— The  recognition  of  the  character  of 
the  canal  contents  imperatively  calls  forth  the  use  of 
such  agents  as  will  effectively  destroy  the  various  sub- 
stances formed  in  the  serial  decomposition  of  the  putre- 
factive process.  These  substances  have  been  considered 
under  the  pathology  of  the  disease.  A  vitally  important 
point  bearing  upon  the  conservation  of  the  tooth,  to  be 
fully  in  the  mind  of  the  operator  in  treating  these  con- 
ditions, is  the  danger  to  be  avoided  of  forcing  any  of 
the  highly  infective  material  through  the  apical  opening. 
This  usually  occurs  when  the  broach  is  passed  into  the 
canal  in  the  effort  to  remove  its  contents,  prior  to  the 
destruction  of  the  infective  material  contained  in  the 
canal;  therefore,  an  essential  step  in  the  treatment  of 
putrescent  pulps  is  the  destruction  of  the  dangerous  com- 
pounds formed  by  the  putrefactive  process,  by  means 
of  some  agent  or  combination  of  agents,  sealed  in  the 
cavity. 

The  tooth  should  be  placed  under  the  dam,  the  cavity 
sterilized  with  a  5  or  10  per  cent,  solution  of  formalin, 
dried,  and  flooded  with  full  strength  alcohol,  again  dried, 
and  free  openings  made  into  the  canals.  Over  each  open- 
ing a  pledget  of  cotton  is  placed  saturated  with  the  for- 
malin-cresol  mixture  (equal  parts),  introduced  by  Dr. 
Buckley,  by  whom  it  is  claimed  ^  that  the  formalin  unites 
with  the  ammonia,  producing  the  solid  uratropin,  with 
the  hydrogen  sulphid,  forming  methyl  alcohol  and  sul- 
phur. According  to  other  authorities,  formaldehyde 
unites  with  basic  ptomaines,  forming  inodorous  com- 

"  J.  p.  Buckley,  Johnson 's  *  *  Operative  Dentistry.  * ' 


THE   VASCULAR   DISEASES  215 

]jounds.    The  cresol  is  added  to  subdue,  through  its  ano- 
dyne quality,  the  irritating  effect  of  formaldehyde,  and 
to  bring  about  the  chemical  destruction  of  the  fatty  com- 
pounds found  in  putrescent  conditions,  and  to  aid  in  the 
plan  of  sterilization.     It  is  many  times  more  powerful 
as  a  disinfectant  than  phenol.    This  formo-cresol  mixture 
should  be  hermetically  sealed  for  two  or  three  days  over 
the  canal  with  a  quick-setting  cement,  according  to  the 
recommendation  of  Dr.  Buckley,  and  pressure  must  he 
a V aided.    The  patient  is  instructed  to  return  at  the  ex- 
I>i ration  of  the  two  or  three  days,  when  the  tooth  is  again 
I>Iaoed  under  the  dam,  sterilized,  and  the  dressing  re- 
nnoxred.    If  odor  indicative  of  putrescence  is  found,  or  if 
^ffoTveseenee  takes  place  in  testing  with  a  solution  of 
*^y<iTogen  dioxid,  the  canals  should  be  flooded  with  al- 
^^Ixol,  dried,  and  the  formo-cresol  mixture  placed  in  each 
^^^•^^1  upon  cotton,  and  the  cavity  again  sealed.    The  pa- 
^*^^*^*  is  again  instructed  to  return  after  two  or  three 


^5^8,  at  which  time  all  evidence  of  putrescence  will  have 
^^«ppeared.  Dr.  Buckley  advises  at  this  stage  a  modi- 
^^tion  of  the  original  formula  of  equal  parts  of  for- 
^^tlin  and  cresol,  by  adding  one  or  two  minims  of  cresol 
^  two  minims  of  the  original  formula  as  a  dressing  for 
^^«  canal.  It  is  best  to  allow  this  to  remain  for  about 
^l^ree  days,  by  which  time  the  entire  dentinal  structure 
^"ill  be  sterilized. 

The  claim  of  complete  dentinal  sterilization  has  not 
been  substantiated.  From  experiments  conducted  by 
l)r.  Jules  A.  Vuilleumier,  reported  in  The  Dental  Era, 
1910,  it  is  shown  that  pathogenic  organisms  are  found 
in  the  canal  after  the  use  of  the  formo-cresol,  and,  while 
admitting  the  clinical  value  of  the  combined  use  of  these 
agents,  advises  more  frequent  applications  than  in  the 
plan  of  treatment  given  by  Dr.  Buckley,  in  the  hope  of 
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effecting  a  sterile  state  of  the  dentinal  tissues.  In  this 
respect  Dr.  Mayrliofer's  exi)eriments,  reviewed  in  the 
Cosmos  for  January  and  November,  1909,  and  later 
April,  1911,  which  antedate  those  of  Dr.  Vuilleumier, 
also  show  that  the  plan  of  treatment  as  advised  by  Buck- 
ley does  not  result  in  complete  sterilization  of  the  canals. 
Dr.  Mayrhofer's  exi)eriments  appear  to  show  better  re- 
sults in  the  use  of  Balsam  of  Peru. 

In  those  cases  in  which  the  pulp  of  one  canal  is  in  a 
state  of  moist  gangrene,  while  the  pulp  of  a  second  or 
third  canal  of  the  tooth  gives  evidence  of  vitality,  the 
formo-cresol  mixture  should  not  be  allowed  to  come  in 
contact  with  the  vital  pulp,  as  the  irritating  property  of 
formalin  will  provoke  severe  pain  in  the  still  vital  fila- 
ment. It  is  l)est  in  these  instances  to  make  an  applica- 
tion of  an  anodyne  to  the  vital  pulp,  cover  this  with  zinc 
phosphate,  or  temporary  stopping,  and  then  proceed 
with  the  treatment  of  the  gangrenous  pulp  as  given ;  or 
the  vital  filament  may  be  removed  under  cocain  and  pres- 
sure at  the  first  sitting. 

The  formo-cresol  method  of  treating  putrescent  con- 
ditions, in  the  writers'  exi)erience,  is  superior  to  any 
heretofore  introduced.  It  is  more  easily  utilized  than 
the  sodium  dioxid,  or  the  Schrier's  alloy  of  metallic 
sodium  and  potassium  i>lau  of  treatment,  and  is  equally 
if  not  more  effective. 

TRAUMATIC  DISEASES  OF  THE  PULP 

The  histology  of  pulps  injured  either  through  trauma 
or  by  the  action  of  caries  has  lx»en  carefully  studied  by 
Iloivwoll-Smith.  Ilis  researches  include  five  divisions: 
First,  when  a  minute  area  of  pulp  tissue  has  been  in- 
jured: second,  when  a  large  surface  has  been  traumati- 
oally  exposed:  third,  ordinary  exi>osure  of  the  pulp  by 
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the  action  of  caries;  fourth,  fracture  of  teeth  with  or 
^^itliout  impaction  of  the  fragments;  fifth,  in  cases  of 
non-exposure  of  the  pulp.  For  our  puri^ose  we  are  only 
concerned  with  those  injuries  which  result  during  the 
pirej)aration  of  a  cavity,  in  the  act  of  which  the  pulp  is 
e:x:posed,  and  bleeding  has  taken  place,  and  in  those 
^w^liich  result  from  fracture  of  the  tooth  with  an  asso- 
ated  pulp  lesion. 


Injury  of  the  Pulp  by  Means  of  the  Bur  or  Other 
Instrument  During  Excavation  of  the  Cavity 

Pathology  and  Morbid  Anatomy.— The  penetration  of 
the  small  vessels  of  the  pulp  is  followed  by  a  hemor- 
rhage, which  usually  is  readily  arrested.     The  deeper 
Vessels  are  dilated  and  stasis  occurs.     This  is  followed 
"y   an  escape  of  the  leukocytes  and  coagulable  lymph 
'rom  the  blood  vessels  into  the  perivascular  tissues.  The 
phenomena  resembling  a  simple  traumatic  inflammation. 
T^he    connective  tissue  elements  proliferate,  the  coagu- 
iated  lymph  is  removed,  and  repair  cells   (leukocytes) 
^Pl^ar,  and  with  the  formation  of  new  capillaries  by 
extension  of  the  old  vessels  the  blood  supply  is  brought 
^^  the  repair  area  and  a  cicatrix  is  formed.    This  plie- 
notaena  of  cicatrix  formation  can  only  take  place  in  the 
^hsence  of  infection. 

Prognosis.— If  the  injury  is  not  severe  and  strict 

^^eptic  precautions  have  been  maintained  in  the  cavity, 

^^  no  infection  of  the  pulp  has  occurred  during  the  act 

of  injury,  and  if  the  pulp  has  not  been  irritated  by  the 

^se  of  powerful  chemical  agents,  either  to  arrest  the 

hemorrhage  or  in  the  endeavor  to  maintain  asepsis,  the 

prognosis  is  favorable. 

Therapeutics.— This  implies  the  avoidance  of  the  use 
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of  irritating  agents,  as  previously  noted,  which  would 
interfere  with  the  process  of  repair;  therefore,  the  use 
of  capping  agents  containing  irritating  chemical  agents 
immediately  after  the  bleeding  has  ceased  is  not  con- 
ducive to  conservative  ends,  and  is  one  reason  why  many 
pulps  die  that  have  been  injured  during  preparation  of 
the  cavity,  and  that  have  been  immediately  capped  upon 
cessation  of  the  hemorrhage.  A  better  plan  is  to  remove 
the  blood  with  a  25  jier  cent,  alcoholic  solution  in  sterile 
water.  Place  a  concave  disk  over  the  exposure,  and  af- 
ter thoroughly  varnishing  the  cavity  walls  with  an  im- 
pervious varnish,  fill  the  cavity  with  zinc  phosphate.  Tliis 
is  to  remain  in  place  for  from  three  to  six  months,  when 
the  pulp  is  tested  for  its  vitality,  and,  if  confirmative,  a 
permanent  filling  may  be  introduced,  great  care  being 
exercised  not  to  produce  pressure  upon  the  pulp. 

Injury  of  the  Pulp  Resulting  from  Fracture  of  the 

Crown 

Pathology  and  Morbid  Anatom^y.— Hopewell-Smith^ 
reports  a  case  in  which  the  pulp  was  prepared  for  ex- 
amination twelve  hours  after  the  accident.  In  this  speci- 
men the  pulp  was  found  crowded  with  emigrated  leuko- 
cytes and  proliferating  connective  tissue  cells.  The 
bloixi  vessels  were  hy]>eremic  and  in  certain  por- 
tions of  the  pulp  thromlx^sis  had  taken  place.  The 
escape  of  the  exudate  through  the  vessel  walls 
had  coniprosstnl  the  oilontoblasts  against  the  dentinal 
walls.  In  sptvinions  examined  seven  days  after 
the  lesion  had  iHvurroil  evidence  of  the  deposi- 
tion of  oa]oo-ir^^^uHn  was  found  in  different  parts 
of  the  pulp.     Tliis  same  author  notes  that  the  laying 

^  Ho|vx\or.St:.i:h.    •rA:hv^  b..>:.\»nr  of  tlie  Teeth." 
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down  of  calcific  material  is  a  **  favorite  method  of  repair 
on  the  part  of  the  pulp. ' '  Just  how  these  deposits  take 
place  is  not  determined.  Dr.  Black  ^  compares  them  to 
the  phleboliths  found  in  varicose  veins,  as  the  dilated 
veins  contain  the  factors  necessary  for  the  production 
of  these  calcific  masses,  viz.,  the  retained  carbonic  acid 
in  the  presence  of  albumen  and  lime  salts.  In  another 
case  of  fracture  ^  the  pulp  became  finally  calcified,  show- 
ing that  it  had  completely  healed  its  lesion.  An  inter- 
esting instance  of  union  of  fragments  of  a  fractured 
tooth  is  that  of  Storer  Bennett's  (Trans.  Odonto.  Soc. 
of  Great  Britain,  April,  1896).  His  description  of  the 
case  is  given : 

**A  case  in  which,  hemorrhage  having  taken  place,  a 
natural  capping  of  the  exposed  pulp  occurred,  somewhat 
similarly  to  the  way  a  wound  heals  under  a  scab.  Blood 
was  poured  out  between  the  fragments,  organization  took 
place,  numerous  blood  vessels  were  produced,  and  ulti- 
mately calcification  occurred;  and,  eventually,  if  it  had 
been  left  long  enough,  the  whole  of  the  space  would  prob- 
ably have  been  filled  up  with  calcific  material  more  or 
less  resembling  bone,  or  bone  and  cementum  together." 
Fig.  69  illustrates  the  case. 

Prognosis^— Injuries  of  the  pulp  following  fractures 
are  almost  always  followed  by  inflammatory  reactions, 
and,  although  evidences  of  repair  are  found,  and  in  the 
one  case  cited  complete  calcification  had  taken  place,  the 
prognosis  is  unfavorable. 

Therapeutics.— If  severe  pain  follows  the  fracture, 
eflForts  are  to  be  made  to  subdue  this  by  the  use  of  the 
various  anodyhes.  If  these  fail,  after  persistent  effort, 
the  pulp  should  be  removed  under  nitrous  oxid.    In  this 

*" American  System  of  Dentistry/' 
'  Hopewell -Smith. 
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A, 

iiiamier  the  patient  may  lie  savod  considerable  suffe 
ami  llio  effort  to  e.stablish  a  comfortable  state  ma 
fonsiileralily  pxpedited.  In  nmny  oases  pulp  extiriii 
is  followed  by  considerable  bleeding,  and  tlie  formi 
of  a  blood  elot  in  tiif  apical  region  is  likely  to  iudi 


pericemental  irritation.  For  these  reasons  it  is  wel 
to  permanently  fill  the  canal  immediately  after  pul^ 
moval.  Cotton  dipped  in  u  saturated  solution  of  th 
in  alcohol  may  be  inserted  in  the  canal  and  allowt 
remain  for  one  or  two  weeks,  after  whieh  the  canal 
be  permanently  filled. 


DEGENERATIVE  DISEASES  OF  THE  PULP  221 


DEGENERATIVE  DISEASES  OF  THE  PULP 

Definition.— The  degenerative  diseases  of  the  pulp 
2ire  those  changes  occurring  in  the  organ  due  to  an  al- 
ttL*  ration  of  its  nutrition  as  a  result  of  injury,  chemical 
oi-  carious  irritation,  or  senility.  They  may  be  classi- 
fic*d  under  the  following  heads:  (1)  Fibroid  degenera- 
tion; (2)  atrophic  degeneration;  (3)  fatty  degeneration ; 
i-i)  calcareous  degeneration,  the  latter  occurring  most 
freijuently. 

FiBBom  Degeneration  of  the  Pulp 


<^ « 


,— The  change  of  the  normal  tissue  elements 
^f  the  pulp  into  a  fibrous  formation,  which  occurs  as  a 
^ii^tinctive  form  of  degeneration  with  age. 

Utiology.— HopeweH-Sniith,'  who  first  directed  atten- 
tion to  this  condition,  believes  it  to  be  due  to  senile  con- 
stitutional changes.    This  investigator  says:    ^^Further 
i/ivostigations  will  go  to  prove  that  it  is  a  natural  old- 
^f?c>    termination  of  the  life  of  a  healthy  puljj. ' '    Beyond 
^*^  t>5    nQ  etiological  association  has  been  made  of  the  dis- 

X^athology  and  Morbid  Anatomy.— **  No  trace  of  cel- 

^^i*^r  organization,  no  vestige  of  coll  nuclei,  no  remains 

^^    interstitial  cement  substance  can  be  found  anywliore. 

*  *  Nerves,  cells,  blood  vessels,  odontoblasts,  have  alike 

^t^^red  the  process  of  fibrication,  and  are  no  longer  rec- 

^^S^iizable,  and  the  conhective  tissue,  which  is  but  a  loose 

^^^ass  of  network  in  the  normal  state,  has  either  become 

'>^vossly  hypertrophied  or  quite  obliterated,  and  its  place 

^^ken  by  a  new,  firm  fil)rous  structure,  devoid  of  cells, 

^^Ucrlei,  or  any  regular  arrangement  of  constituent  parts." 

^i?:.  70  represents  a  section  of  pulp  fibroid  degeneration 

'  Hope  well-Smith,  *  *  Patho-histology. " 
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conspicuously  marked  b}'  areolar  spaces.  These  are  ■ 
transverse  sections  of  the  blood  vessels  of  the  pulp,  m 
which  they  might  easily  be  mistaken.    "They  are,  the_ 


Fia,  70. — HoRiioNTAL  Si 
Prepared  nod  Hlaiiifd  lis 


HO.     SaiuG  Riagnilication.     a.  Deeply  cUuned 
;   8.  Large  anMlaT  spows;    d.o.  DeBeoer&M  odonloblasts:        ~ 
vl  the  pulp.     (Hopewell -Smith.) 
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fore,  simply  long  cylinders  with  thin  but  tenacious  boun- 
daries. 

**It  is  probably  extreme  cases  only  that  exhibit  so 
i^exnarkably  the  chain  of  areolae.  Earlier  stages  seem 
to  indicate  that  the  fibrosis  originally  began  in  the  cen- 
tral {)ortions  of  the  pulp,  in  the  vicinity  of  the  arterial 
^n<i  nervous  systems,  and  that  the  region  of  the  basal 
^*^yer  of  Weil  and  the  odontoblasts  were  the  last  to  un- 
dergo the  metamorphosis,  as  the  cells  at  the  periphery 
of  the  pulp  are  the  last  to  retain  their  shape  and 
nudeL" 

DiaglUMdB.— As  pulp  fibrosis  appears  to  be  due  to 
Senile  changes,  evidence  of  this  state,  such  as  loosening 
^t  ib»  teeth  due  to  alveolar  resorption  (not  pyorrheal), 
^Hd  other  symptoms  of  senility,  may  presuppose  the 
fibroid  state  of  the  pulp,  but  the  microscope  alone  can 
dednitely  determine  the  condition  of  the  pulp. 

Thenpentics.— As  the  disease  can  only  be  diagnosed 
by  microscopieal  examinations,  and  as  it  marks  the  ter- 
iKtination  of  the  vital  processes  of  the  pulp,  no  treatment 
^^Mi  lo^cally  be  applied  excepting  that  of  pulp  removal 
And  root  filling. 

Atrophic  Degeneration  of  the  Pulp 

DeflnitioiL— A  shrunken  and  condensed  state  of  the 
1  >uli)  due  to  an  interference  with  its  nutrition,  arising 
from  senility. 

Etiology.— No  cause  beyond  that  of  semlity  has  been 
ascertained.  It  appears  to  be  an  antecedent  state  to 
fibroid  degeneration,  and  indicates  the  termination  of 
the  vital  cycle  of  the  pulp. 

Pathology  and  Morbid  Anatomy.— ''The  odontoblasts 
in  early  stages  are  shrunken;  if  the  atrophy  has  far 
advanced  they  will  have  disappeared."     Walklioflf,  in 
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describing  the  condition,  says:  ''The  pulp  tissue  has 
become  condensed  and  permeated  with  cells,  the  vessels 
are  considerably  dilated,  and  presumably  indicate  the 
extent  of  the  alterations  which  the  organ  has  experi- 
enced. Sometimes  the  odontoblasts  fuse  into  sheaves  or 
layers,  so  that  they  can  no  longer  be  individualized. 
The  pulp  tissue  proi)er  exhibits  numerous  globular 
spaces,  and  there  is  accomjoanying  reticular  atrophy.'^ 

Fatty  Degeneration  of  the  Pulp 

Definition.— The  appearance  of  fatty  changes  in  the 
walls  of  the  blood  vessels  and  nerves.  The  odontoblasts 
show  similar  changes.  According  to  Hopewell-Smith, 
**the  disease  is  found  in  senile  teeth,  temporary  teeth 
which  are  undergoing  absorption,  and  in  teeth  the  pulps 
of  which  have  been  capped." 

Calcareous  Degenerations  of  the  Pulp 

Definition.— Under  this  heading  will  be  included  not 
only  those  tyi)es  of  calcareous  degenerations  which  oc- 
cur as  the  result  of  an  infiltration  of  inorganic  material 
into  dcircnorativo  areas  of  pulj)  tissue,  but  also  the  so- 
called  adroititious  dentins  and  tubular  calcification. 
Those  calcific  formations,  whether  of  one  or  another 
variety,  arc  to  be  found  as  the  result  of  an  altered  vital 
state  ot*  the  pulp;  therefore,  they  are  pathologic  and  in 
no  sense  pliysioloiric.  The  subject  will  be  discussed  un- 
der the  followinir  divisions: 

(1)  Adventitious  (secondary)  dentins. 

(2)  Tubular  dontinitication. 
(:\)   Pulp  nodulos. 

(4)   Deposits  of  calcium  salts  in  degenerated  parts 

of  the  pulp. 


EGENERATIVE   DISEASES   OF   THE   PULP  225 


Adventitious  Dentins. 

Definition.— A  fonnation  of  dentin  occurring  as  a 
secoadary  effort  of  the  pulp  in  its  attempt  to  protect 
itself  from  the  encroachment  of  pathologic  factors.  It 
is  always  added  to  the  primary  dentin  and  may  quite 
readily  he  distinguished  from  the  first  formation  by  its 
color.  Histologically  five  varieties  have  been  noted;' 
Areolar,  cellular,  fibrillar,  hyalin,  and  laminar. 


IH  Fio.  71. — Abgolah  ADVENTmone  Dctrnx.  Macjnifibd  250  tiheb. 
^L  Primary  dcDlia.  a.  Areolar  dcatio.  r.  Pulp  tiesue.  (Hopewell-Smilh.) 
V  Etiolc^fy.— Adventitious  dentins  are  formed  as  the 
result  of  stimulation  of  the  peripheral  colls — not  odon- 
toblasts— of  the  pulp.  Caries,  themial  shock  through 
metallic  filliuKS,  irritation  of  the  tubular  fibriljje  through 
loss  of  the  enamel  covering,  as  occurs  in  abrasion  and 
erosion,  in  fact,  any  condition  competent  to  stimulate  tlie 
alp  to  formative  activity,  may  result  in  a  deposition  of 

'  Uopenell'Smitii,  ■ '  Patho-hialology. ' ' 
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secondary  dentin.    Exposed  pulps  with  and  without  fi 
ture  of  the  crown  have  heeu  found  to  be  covered  wi^    -■ 
dentinal  formations,     (See  Fig.  69,  illustration  of  injur 
of  the  pulp  resnitinp  from  frncturp.) 

Pathology  and  Morbid  Anatomy.— The  e.tistence  i 
any  of  the  cmKiilioiis  noted  under  the  etiology  of  a* 
veutifious  dentins  resnlts  in  !i  rM*ivaI  of  the  funclionj 
activity  of  the  periphery!  cells  (not  odontoblasts)  of  tli 


Fia.  72,— Cellclah  Auventitiocs  Dentin.     MACKiriBD  250  twisb. 
M,   Nuclei  of  eucapsuled  oelU;  M,  MaUix.     (Huprwcll-Sniitb.) 

pulp,  and  one  of  the  five  kinds  of  secondary  dentin 
formations  is  thrown  out  as  a  tissue  of  repair,  according 
to  Hopewell-Smith  the  most  frequent  formation  being 
tlie  areolar,  which  resembles  dentin  filled  with  inter- 
globular spaces.  It  may  be  associated  with  the  fibrillar 
variety,  as  shown  in  Fig.  71.  The  areolar  varwhj  may 
or  may  not  contain  tubes;  or  the  secondary  formation 
may  assume  the  characters  of  the  above  kind  and  be 
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^**~lln.'r  marked  by  the  presence  of  cells  in  the  matrix. 
■***ia  is  the  so-calloU  cellular,  illustrated  in  Fig.  72,  the 
p'*>:iDective  tissue  cells  of  the  pulp  becoming  encapsu- 
f^fc«l  in  the  calcifying  matrix. 

H^^KThe  fibrillar  variety  bears  closest  resemblance  to  nor- 
^^H  dentin.     The  tubes  are  hncr  and  branch  off  iu  a 


Jtttfmmtmm  'Drnjerm.     MAOKmiD  260  -riMK*. 
denUn;  r,  Rbrilliir  dentin.     (Hopewoll-Smith.) 

jerent  direction  from  those  of  the  normal  dentin. 
»ewclI-Smith '  regards  the  linear  markings  of  this 
I  of  secondai-y  formation  as  being,  most  probably, 
Mjctive  tissue  fibers  and  not  tubes.  This  is  in  con- 
ilico  with  his  view  that  the  odontoblasts  are  not  en- 
I  in  these  constructive  efforts.  Fig.  73  shows  the 
Mike  feature  of  the  formatioo. 

"I^tho-liislulusy  of  the  Tteth." 
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The  hyalin  adventitious  dentin  is  so  named  from  its 
resemblance  to  hyalin  cartilage.  Its  location  is  usually 
''the  base  of  the  carious  excavation  into  the  pulp  cav- 
ity"; the  smooth,  glass-like  appearance  of  the  formation 
may  vary,  and  we  may  find  a  granular  or  fibrous  appear- 
ance. According  to  Hopewell-Smith,^  it  is  associated 
with  chronic  inflammation  of  the  pulp,  especially  the 
productive  kind,  resulting  in  the  so-called  *'pulp  poly- 
pus. ' ' 

In  the  laminar  variety  laminated  spherites  are  found 
similar  to  those  of  pulp  nodules.  Hopewell-Smith  says : 
*'It  is  possible  that  these  bodies  are  metamorphosed 
pulp  nodules." 

Diagnosis.— In  excavating  a  carious  cavity  the  secon- 
dary formation  may  be  uncovered  and  detected  by  its 
darkened  appearance,  or,  in  the  act  of  pulp  removal,  the 
partial  occlusion  of  the  canals  indicates  more  or  less  of 
a  secondary  formation.  Furthermore,  as  these  forma- 
tions usually  lead  to  pulp  degeneration,  the  reflex 
disorders  arising  therefrom  may  be  the  means  of  sus- 
Iiocting  the  condition  of  the  pulp  in  the  absence  of  any 
other  tangible  cause  and  may  be  said  to  be  due  to  exces- 
sive dentinal  formations. 

Therapeutics.— No  form  of  treatment  for  the  condi- 
tion per  se  can  be  applied.  In  those  cases  in  which  the 
pulp  gives  evidence  of  retrogressive  changes  owing  to 
these  formations  it  should  be  removed.  Frequently  this 
is  attended  with  considerable  difficulty,  owing  to  the  con- 
striction, and,  in  some  cases,  occlusion  for  a  certain 
depth  of  the  canal. 


1  <<i> 


Patho-histoloj]ry  of  the  Teeth.'* 
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Tubular  Dentinification 

DeflnitioiL— Constructive  changes  in  the  walls  of  the 
tubes  of  the  dentin  tending  to  their  obliteration. 

Etiology.— The  apparent  cause  appears  to  be  an  irri- 
tation of  the  tubular  fibrillse  not  exceeding  the  construc- 
tive stage,  inducing  calcific  deposits  against  the  tubular 
walls,  gradually  lessening  the  diameter  of  the  opening 
as  well  as  that  of  the  fibrillae.  The  pathological  condi- 
tion is  frequently  classed  under  abrasion  and  erosion, 
and  is  also  regarded  as  a  normal  vital  change  occurring 
with  age  (senile  dentin).^  It  also  occurs  under  carious 
irritation  in  the  form  of  the  transparent  zone,  which  may 
be  regarded  as  a  modified  form  of  the  disease.  Individ- 
uals with  sclerotic  tendency  may  show  this  local  expres- 
sion of  it,  which  is  the  view  of  Walkhoff,^  the  intercellu- 
lar substance,  or  tubular  walls,  being  formed  at  the  ex- 
jjense  of  the  cellular  or  fibrillaB. 

Pathology  and  Morbid  Anatomy.— No  definite  knowl- 
edge exists  as  to  the  exact  manner  in  which  these  changes 
occur.  The  cause  or  causes  acting  either  from  within 
or  locally  lead  to  a  deposition  of  calcific  material  within 
the  tubule  walls,  wholly  or  partially,  occluding  them 
throughout  their  extent.  The  atrophy  of  the  fibrillar 
usually  renders  the  dentin  hyposensitive,  although  in 
the  early  stage  of  the  disease  a  hypersensitivity  of  the 
tissue  may  exist. 

Therapeatics.— As  the  disease  can  only  be  regarded 
in  most  cases  as  an  attempt  to  arrest  the  progress  of 
caries,  abrasion,  or  erosion,  no  treatment  is  indicated. 

» Burchard  's  *  *  Pathology. ' ' 
'Ibid. 
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Pulp  Nodules 

Definition.— Calcific  formations  generally  occurring 
within  the  body  of  the  pulp,  presenting  a  fairly  definite 
structure,  rarely  containing  any  dentinal  tubes,  appar- 
ently the  result  of  the  conversion  of  the  small,  round 
cells  of  the  pulp.^  The  long  fusiform  cells  of  the  pulp 
may  also  be  converted  into  nodules,  in  which  case  the 
node  may  disclose  a  few  fine  dentinal  tubes  radiating 
from  the  center  outward.^  When  the  nodule  is  attached 
to  the  wall  of  the  pulp  cavity,  it  is  due  to  the  formation 
of  secondary  dentin,  which  finally  encircles  the  nodule. 

Etiology.— These  formations  usually  exist  in  teeth  the 
pulps  of  which  have  been  irritated  by  abrasion,  erosion, 
or  caries,  although  they  are  also  found  in  apparently 
healthy  teeth,  in  which  cases  their  exact  origin  is  un- 
known. They  are  also  found  in  patients  with  a  gouty 
diathesis.  Dr.  Black  notes'^  that  pulp  nodules  may  be 
formed  in  teeth  the  pulps  of  which  are  not  directly  but 
indirectly  irritated ;  that  is,  irritation  of  the  pulp  of  one 
tooth  may  reflexly  induce  a  pulp  hyperemia  in  another 
tooth. 

Pathology  and  Morbid  Anatomy.— Pulp  nodules  when 
fully  formed  usually  show  ui>on  section  a  concentric 
laminar  formation:  they  may  be  structureless,  or,  as 
previously  noted,  may  contain  a  few  fine  tubes  running 
outwardlv  from  the  i*enter,  formed  by  the  conversion  of 
the  long  fusiform  cells  of  the  pulp.  Owing  to  the  al- 
tereil  vital  state  of  the  \m\\\  due  to  irritation^  its  cells 
secrete  caloosrlobnlin,  which  mav  lie  converted  into 
spherites.    Under  the  continuance  of  the  irritation  addi- 


s 


*  Uoivwoll  Smith.  ••  Patho  h.s!v^U»cy. '  * 
M^arYhnnl*s  "Pathv  oj:>   av.i   TUorajvuTics. 
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tioiial  niaterial  is  deposited,  until  the  mass  produces 
I'rcssure  ujion  the  nen'e  filaments  nl'  the  pulp,  followed 
hy  pain.    Hopewell -Smith  says: 

"Uaviag  studied  these  dejiositions  of  lime  salts  un- 
'|pr  many  eonditions,  and  possessing  sections  which  ex- 
hihit  various  stages  in  their  development  and  growth, 

|ti»  writer  has  come  to  the  conclusion  that  they  are 
bned  by  ii  secretion  or  conversion  of  the  small,  round 


^**- — ■ 
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THE  Dentin  of  a  Pulp  Noont-B. 

by    Wnr»    |.fi«-uaa.      Mi.iiriiriwl    350   timca, 
ilini    M,  Diiutogtmi'lii'  luiio;   h,  Ki>iin(l   ri'lls  fomiint;    the    dunloBcnctic 
Pulp  tiiiuc.     (Ho|)Pwell-SiTiith,) 


m  of  the  pulj)  (Fig.  74).  This  process  may  end  in 
'DP  total  ohliteration  of  cell  wall  and  nucleus,  or  the 
epil  itsplf  niay  persist  in  sifn." 

Fig.  75  shows  the  structure  and  fonnalinn  of  a  jnilp 
nodule.     A  pulp  nodule  may  contain  a  pulp  chamhcr  in 

jjterior.    The  following  is  ITopewell-Smith's  accoimt 

bch  a  rase: 
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"Three  teeth  were  removed  from  the  same  mouth,  on 
account  of  excruciating  and  incurable  pain.  The  pulps 
contained  the  largest  nodules  probahly  oq  record.  One 
of  them  measured  in  width  2.5  mm.  and  in  length  10  mm. 
Extending  in  the  central  axis  of  the  nodule  is  a  canal 
filled  with  ordinary  pulp  tissue.  In  one  section  the  out- 
ermost part  of  the  nodule  consisted  of  fine-tubed  ortho- 
dentin, which  gave  the  growth  a  conical  shape.    Inside 


this  and  filling  up  what  at  one  time  must  have  been  the 
pulp  cavity  was  a  mass  of  calcareous  material,  with  still 
a  small  amount  of  pulj}  tissue  remaining.  The  central 
hard  mass  contained  a  granular  matrix,  in  which  were 
onibodded  great  numbers  of  lacnnnl  and  interglobular- 
iike  spaces.  Here  and  there  a  few  scattered  dentinal 
tubes  radiating  cent rii>e tally  were  arranged  in  bundles. 
Such  cases  have  never  hoen  described  before;  but  they 
are  probably  not  unique." 
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S]nnptoms.— No  symptoms  pathognomonic  of  the  dis- 
ease exist.  Pulps  have  been  removed  from  teeth  which, 
upon  examination,  were  found  to  contain  pulp  nodules, 
in  relation  to  which  no  pain  existed  at  any  time. 
On  the  other  hand,  patients  have  experienced  most  ex- 
cruciating pain  referred  to  different  localizations  upon 
the  head  and  face,  and  which,  after  removal  and  exam- 
ination of  the  pulp,  were  apparently  due  to  the  pres- 
ence of  pulp  nodules.  Dr.  Guilford  reported  a  case  of 
tic  douloureux  of  two  years'  standing,  the  result  of 
pulp  nodules  (Burchard).  The  dentin  of  the  tooth  usu- 
ally shows  an  excessive  hypersensitivity,  and  narrow 
thermal  deviations  are  sufficient  to  set  up  severe  neural- 
g'  ^  pains.  If  the  pulp  of  a  lower  tooth  is  the  seat  of  the 
deposit  the  patient  usually  complains  of  a  pain  in  the 
ear.  If  arsenic  be  applied  for  devitalization  it  will  be 
found,  after  two  or  three  days,  to  have  had  little  or  no 
effect  beyond  that  of  pulp  irritation.  Repeated  applica- 
tions may  fail  of  the  purpose  of  pulp  devitalization; 
so,  too,  with  cocain  and  pressure.  In  fact,  quite  fre- 
quently it  will  be  found  that  those  pulps  that  have  been 
the  seat  of  long-standing  irritation,  owing  to  the  pres- 
ence of  pulp  nodules,  can  be  removed  only  under  a  gen- 
eral anesthetic. 

Diagnosis.— The  presence  of  pulp  nodules  may  be  in- 
ferred from  the  history,  which  discloses  a  long-standing 
neuralgia  affecting  different  parts  of  the  face  and  head, 
together  with  an  exquisite  hypersensitiveness  of  the  den- 
tin, the  failure  of  anodynes  to  reduce  the  pain,  and  the 
tardy  and  at  times  ineffectual  action  of  arsenic.  When 
these  conditions  exist  the  diagnosis  may  be  made  positive 
by  utilization  of  the  X-ray.  Fig.  76  illustrates  the  posi- 
tive value  of  this  mode  of  making  the  diagnosis. 

Therapeutics.— With  a  positive  diagnosis  of  the  con- 
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dittoB,  the  rational   treatment  is  pulp  removal.     This 
may  be  attempted,  first,  under  cocain  and  pressure;  if 
ineffectual,  arsenic  may  be  aji- 
p;.^::^^         ^BriM      plied.    As  previously  indicated, 
.^M;         ^^9        ''-^  action  is  likely  to  be  tardy, 
"^  I^HB       and  in  some  cases  its  only  effect 

jV  ^^^9       ^"  ^^  ^^^  ^^  severe  irritation 

'.  -  ^HB'      manifested   in  an  excruciating 

i^^K?!       pain.    If,  after  the  first  applica- 
■^^Jr.".™,.'?,™;^,"    Uo".  »  n^r"  approach  to  the 
Portions  of  raE  Canai.         p^ilp  may  be  comfortably  made, 
(3id«™ph,  by  Price.)  ^  g^^^^  application  will  usu- 

ally allow  of  the  exposure  of  the  organ,  after  which  an- 
other application  allowed  to  act  for  a  week  will  be  fon^3 
to  completely  devitalize  the  pulp.  However,  if  the  first 
or  second  applications  are  entirely  negative  in  their 
effect,  the  imlii  should  be  removed  under  a  general  anes- 
thetic. Dr.  Burchard '  calls  attention  to  a  pericemental 
irritation  frequently  arising  after  the  removal  of  these 
pul|is,  and  advises  the  thorough  death  of  the  pulp  fila- 
ments before  attempting  their  removal. 

AmoriiJiotis  Calcific  Degeneration  of  the  Pulp 

Definition.— This  condition  implies  an  infiltration  of 
inorjranif  ncitorial,  not  attaining?  any  special  form,  into 
dead  or  ih'geiieratod  areas  of  the  pulp. 

Etiology.— It'  from  any  cause  the  nutritive  balance  of 
the  pulp  is  dcstroytnl,  its  cells  finally  degenerate  and 
die.  A  reaction  very  likely  occurs  between  the  albu- 
minous base  of  the  *vlls  and  the  inorganics  contained 
in  the  lymph,  jrradually  infiltrating  the  tissue.  These 
reactions  arc  favored  by  a  slugjrish  circulation. 

'  Binrharii  ■■>  "  PathiiU'^^r  and  Therapeuf k». " 
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Pathology  and  Morbid  Anatomy.— Witli  the  loss  of 
the  nutritive  bahmce  of  tlie  jmlp  its  cells  degenerate  and 
die.  Between  the  albuminous  base  of  these  cells  and 
the  inorganics  of  the  stagnant  blood  present  a  reaction 
occurs,  similar  to  that  seen  in  other  parts  of  the  body, 
resulting  in  a  calcification  of  both  cells  and  intercellular 
substance.  Other  portions  of  the  pulp  are  still  vital, 
but  show  degenerative  changes  in  the  loss  of  its  cel- 
lular elements.  These  may  be  superseded  by  fibrous 
formations,  and  the  calcifications  may  assume  the  form 
of  the  fibers  (Fig.  77).    It  is  claimed'  that  these  pulps 


Fio.  77. — A,  outline  of  a  lower  molar,  with  a  large  carious  cavity  at  a;  ft.  pulp 
chamber:  the  shaded  portion,  c,  was  occupied  by  cylindrical  calciiicatioDH. 
B,  cylindrical  calcifications,     x.  100,     (Black.) 

upon  removal  "have  a  granular  feel  to  the  fingers,  and 
when  dry  are  quite  stiff." 

S3Tnptoms.— The  symptoms  are  those  of  chronic  pulp 
degeneration.  Reflex  pains,  as  a  rule  not  severe,  delayed 
response  to  hot  and  cold  applications,  the  hot  usually 
eliciting  a  greater  response.  These  symptoms  are  de- 
pendent upon  the  degree  of  degeneration  that  has  taken 
place.  In  some  instances  the  thermal  test  will  reveal 
little,  if  any,  response,  showing  an  almost  complete  state 
of  pulpal  degeneration. 

'Burcfaard's  "Pathology  and  TherapeutiCB. " 
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Diagnosis.— The  reflex  pains  and  the  delayed  re- 
sponse to  severe  thermal  changes  indicate  the  degenera- 
tion of  the  pulp,  but  the  presence  of  the  calcific 
infiltrations  can  only  be  inferred,  unless  the 
X-ray  or  post-mortem  examination  should  re- 
veal them.  Fig.  78  illustrates  a  case  occurring 
in  the  practice  of  Dr.  Burchard,  the  state  of  the 
pulp  being  discovered  upon  fracture  of  the  tooth 

riQ«  78.      ,      ,  , 

m  its  extraction. 
Therapeutics.— The  remaining  vitality  of  the  pulp 
should  be  destroyed  by  an  arsenical  application,  or  the 
pulp  may  be  benumbed  by  means  of  cocain  and  pres- 
sure and  removed.  The  low  degree  of  vitality  present 
in  the  organ  makes  either  mode  of  treatment  a  speedy 
means  of  pulp  removal. 


CHAPTER  XV 

DISEASES   OF   THE   PERICEMENTUM 

The  pericementum,  like  the  dental  pulp,  is  the  seat 
of  a  variety  of  diseases  which  may  temporarily  or  per- 
manently impair  its  function,  and  lead  to  alterations  in 
its  structure.  The  similarity  may  also  be  extended  to 
the  bony  casement  of  the  dento-alveolar  ligament.  This 
does  not  quite  as  completely  interfere  with  the  outpour- 
ing of  the  exudation  in  inflammatory  conditions  as  may 
be  noted  in  like  conditions  of  the  pulp,  in  which  the  bony 
surroundings  almost  completely  restrict  the  exudation 
and  thus  thwart  all  efforts  at  healing.  In  pericementitis 
the  exudate  is  forced  between  the  tissue  elements  of  the 
membrane,  lifting  the  tooth  from  its  socket.  This  pro- 
vides the  most  valuable  diagnostic  symptoms  when  the 
membrane  becomes  the  seat  of  vascular  disturbances, 
viz.,  looseness  of  the  tooth  and  pain  when  pressure  is 
made  upon  it. 

In  considering  the  cause  of  the  reflex  pains  associ- 
ated with  pulp  diseases,  it  was  found  to  be  due  to  the 
absence  of  tactile  corpuscles  from  the  pulp.  As  these 
are  found  in  the  pericementum,  the  sense  of  localization 
is  thereby  provided  for  this  membrane.  Pressure  exert- 
ed upon  a  tooth  the  pericementum  of  which  is  affected 
results  in  a  definitely  located  pain;  this  further  distin- 
guishes between  diseases  of  the  pulp  and  those  of  the 
pericementum.  Furthermore,  as  the  blood  supply  of 
the  pericementum  is  related  with  that  of  the  gum  through 
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inosculation  of  the  blood  vessels  at  the  gum  border,  dis- 
turbances of  the  pericemental  blood  supply  are  usually 
followed  by  an  engorgement  of  the  vessels  of  the  gum 
overlying  the  affected  tooth  indicated  by  a  deepened  red 
color.  This  provides  another  sign  almost  always  avail- 
able for  the  symi)tomatology  of  pericemental  diseases. 

The  symptoms  of  pericemental  affections,  therefore, 
are  clearly  differentiated  from  those  of  the  pulp,  in 
which  were  chiefly  noted  reflex  pains  and  response  to 
thermal  stimuli.  In  diseases  of  the  pericementum  we 
find,  as  a  rule,  definitely  located  pains  upon  percussion, 
extrusion  and  looseness  of  the  tooth,  and  discoloration 
of  the  overlying  gum  tissue. 

Classification.— The  difficulty  attending  an  attempted 
groujiing  of  the  various  pericemental  diseases  is  as 
great  as  that  found  to  exist  in  relation  to  pulpal  dis- 
eases. As  our  pathological  knowledge  of  the  diseases  of 
both  organs  is  limited,  an  exact  classification  is  impos- 
sible. Dr.  Black  ^  made  the  following:  (1)  Diseases  of 
the  pericementum  beginning  at  the  apex  of  the  root; 
(2)  those  beginning  at  the  gum  margin;  (3)  those  begin- 
ning in  some  intermediate  portion  of  the  pericementum. 
This  has  been  quite  generally  accepted,  and  affords  a 
convenient  clinical  consideration  of  these  disorders. 

DISEASES    OF    THE    PERICEMENTUM    BEGINinNG    AT 

THE    APEX 

These  are  sulxlivideil  into  two  classes,  (1)  septic,  (2) 
non-sept  io, 

Ci-\ss  1 — Septic  Diseases 

Aiutc  Stpfir  Ap'ual  Pericementitis 

Definition.  -The  i^hononiena  of  inflammation  occur- 
ring in  the  ajncal  n^giou  of  the  pericementum  generally 

*  Buwharvi  s  •  *  Pathologv. ' ' 
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following  the  entrance  of  pathogenic  germs  or  toxic  pto- 
niains  from  a  putrescent  pulp  canal. 

Etiology.— As  above  indicated,  the  causes  of  acute 
septic  apical  pericementitis  are,  generally,  pathogenic 
bacteria  and  toxic  ptomains  escaping  from  a  putrescent 
pulp  canal.  Cases  of  apical  pericementitis  are  recorded 
in  which  the  infecting  organisms  gained  entrance  to  the 
apical  tissue  through  some  other  avenue  than  the  root 
canal.  That  this  may  occur  we  have  but  to  consider 
those  cases  of  moist  gangrene  of  the  pulp  which  are  occa- 
sionally present  in  teeth  entirely  free  from  caries.  In 
these  cases  the  infecting  organisms  found  in  the  canal 
must  have  entered  either  through  the  apical  opening 
from  the  general  circulation  or  possibly  by  passing 
through  the  cementum  and  dentin  at  the  neck  of  the 
tooth.  The  apical  tissues  may  also  become  infected  by 
the  extension  of  an  abscess  located  upon  the  root  of  an 
adjoining  tooth,  or  a  pyorrhea  pocket  may  be  the  means 
of  cQuducting  pyogenic  organisms  into  the  apical  area. 
In  a  paper  entitled  **0n  the  Etiology  and  Pathogenesis 
of  Dental  Periostitis,"  by  Dr.  Emil  Schreier,  printed 
in  the  Cosmos,  1903,  he  reports  his  conclusions  from  a 
series  of  investigations  undertaken  tp  determine  the 
nature  of  the  infecting  organisms.  He  says:  **In  all 
of  the  cases  examined  by  me  three  species  were  found, 
viz.,  staphylococcus,  pyogenes,  both  aureus  and  albus, 
and  diplococcus  pneumoniae.  I  wish  to  lay  special  stress 
on  the  circumstance  that  no  species  ever  appeared  in 
the  cultures,  which  might  have  been  regarded  rather 
arbitrarily  as  an  accidental  contamination,  to  be  left  out 
of  account.  The  almost  constant  occurrence  of  the  dip- 
lococcus pneumoniae  is  remarkable."  Further  on  he 
again  says:  **The  most  usual  exciter  of  these  affections 
is  the  diplococcus  pneumoniae."    These  conclusions  with 
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reference  to  the  last-named  organism  have  not  been  veri- 
fied, but  that  the  disease  under  consideration,  in  the  ma- 
jority of  cases,  is  etiologically  identified  with  pyogenic 
organisms  cannot  be  doubted,  and  is  strongly  supported 
by  pathological  as  well  as  other  knowledge. 

Pathology  and  Morbid  Anatomy.— With  the  entrance 
of  pyogenic  organisms  or  toxic  ptomains  into  the  apical 
tissue  a  vascular  reaction  occurs,  expressed  at  first  as 
an  arterial  hyperemia;  the  patient  becomes  conscious  of 
the  tooth,  and  experiences  an  increasing  tenderness  in 
pressing  upon  it.  This  may  continue  for  24  or  48  hours, 
when  the  venous  flow  becomes  stagnant,  followed  by  the 
distinctive  pathological  phenomena  of  inflammation,  viz., 
diapedesis  of  the  white  blood  cells  and  the  outpouring 
of  the  fibrinous  exudate.  The  pericemental  tissue  be- 
comes infiltrated  and  its  fibers  swollen.  The  cells  in- 
crease in  number.  **The  osteoblasts  are  particularly 
visible,  and  depositions  of  new  cementnm  with  irregular 
lacuUtT  and  canaliculi  often  occur."  ^  The  accompany- 
ing figure  illustrates  the  fibers  of  the  pericementum 
crowded  with  leukocytes  and  inflanunatory  products 
(Fig,  79). 

With  the  swelling  of  the  fil)ers  and  the  collection  of 
fluid  and  colls  at  the  ai>ex,  the  tooth  extends  from  its 
siH*kot  and  is  loosoneil.  The  gum  color  changes  from  a 
light  jMukish  hue  to  a  deei>  red  color.  A  continuance 
of  the  morbid  j^rooesses  results  in  a  peptonizing  and 
liquotyiiig  of  the  apical  tissue.  In  other  words,  pus  is 
fonnoil  and  an  apical  abscess  has  been  established.  This 
has  Ihvu  dosignatixl  the  first  stage  of  pus  formation.- 

Tho  s^vond  sta^ro  siiraifies  an  involvement  of  the  sur- 

* 

rounding  Kmiv   structure  and  usually  marks  the  most 
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painful  period  of  the  disease.  With  this  stage  the  cheek 
or  lip,  if  an  anterior  tooth  is  affected,  or  both,  are 
markedly  edematous,  and  the  bone  cells  are  in  process 
of  destruction.  This  continues  until  the  alveolar  plate 
is  finally  perforated,  which  usually  occurs  labially,  as 
the  labial  plate  is  the  thinnest. 

The  perforation  of  the  alveolar  plate  and  destruction 
of  its  jieriostemn  mark  the  begiuuiug  of  the  thii-d  stajte 


E  pus  formation.  Pus  is  now  directly  beuentb  the  gum 
"tissue,  which  is  poshed  forward  as  pus  formation  con- 
tinues beneath.  The  peptonizing  and  liquefying  of  the 
gum  tissue  proceed  until  it  is  finally  perforated,  form- 
ing a  fistulous  opening  for  the  discharge  of  the  pus. 
Fig.  80  illustrates  the  morbid  process.  Under  our 
present  knowledge  of  the  etiology  of  acute  apical  septic 
pericementitis   three   species  of  organisms   have   been 
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named:  the  sUipliyloeoecus  pyogenes  albus  and  aureus, 
and  the  diplococcus  pneumonia'.  Occasionally  a  diffuse 
inflammatory  reaction  may  be 
seen  spreading  down  the  neck 
and  involving  the  connective 
tissues  and  lymphatics.  "With 
these  symptoms  those  of  sep- 
ticemia may  also  be  noted. 
These  cases  very  likely  are 
due  to  a  streptococci  infec- 
tion, and  should  receive 
prompt  and  efScient  thera- 
peutic aid  in  order  to  avoid 
serious  complications. 

With  the  discharge  of  the 
pus,  which  usually  occurs  at 
the  buccal  or  labial  aspect  at 
n  point  near  the  end  of  the 
root,  as  previously  noted,  and 
the  thorough  elimination  of 
all  infective  mjiterial,  regeneration  of  tissue  takes 
place  and  tlie  tooth  returns  to  a  state  of  comi>arative 
normality.  In  some  cases,  however,  of  inferior  molars, 
or  in  itbsocss  lo<.';ited  upon  the  lingual  root  of  a  superior 
iiioiiir.  the  incrensed  thickness  of  hone  may  offer  unusual 
resistance  to  the  destructive  advance  of  pus,  in  which 
cases  the  jms  travels  along  the  side  of  the  root  and  final- 
ly discharges  at  the  gum  margin.  These  cases  end  in 
loss  of  the  tooth  through  destruction  of  the  alveolar 
I'late,  unless  proiiipf  aid  is  rendered  for  the  thorough 
destruction  of  all  Infective  substances,  prohibiting  fur- 
ther pus  fonnation.  or  inducing  its  discharge  over  the 
end  of  the  root  by  surgically  establishing  a  fistula.  So, 
too,  may  we  tind  central  incisors  with  long  roots,  lying 
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in  close  proximity  to  the  floor  of  the  nose.  When  the 
apical  ends  of  these  roots  become  the  seat  of  pus  forma- 
tion the  floor  of  the  nose  may  be  easily  perforated  and 
the  discharge  of  pus  may  take  place  in  the  nasal  cavity. 
The  roots  of  the  superior  first  and  second  molars  may 

be  separated  from  the  antrum  by  a  very  thin  bony  layer, 

easily  perforated  by  pus  located  at  the  root  end  (Figs. 

81  and  82). 

Symptoms.— The   sj-mptoms   of  acute   septic  apical 

I>eriocmentitis,  as  a  rule,  are  clearly  defined  and  eusiily 


'  -       HI.— MoLAB  Abbcew  at  thi: 
»*.  ««T  or  *  Superior  Incimor, 

>-^  1.CBAH01NO    INTO  THE  No«B  : 

Fio.  82.— Alveola 
Hoot  or  an  Upp 
inointotheAh- 

B  AdRCGSS  at  THE 
EK  MOLAH  DllWHAItU- 

'-       <'inity  inlhehodi-;     h.  rnoulh 
"  »f  blula  on  the  floor  of  tioatril: 
■<^.    Up;d.  looth. 

of  fi»Itlluou<li 
c,  pu»iii  tilt  uu 

1  ihf  \rnn-.  h.  mouth 
<'fl<K>ro(thciiiitruiii: 
irul  cavity.     (Bluck.) 

*^''*-*«gnized.     The  crown  has  lost  its  transhiccucy,  it  is 

.  «**>.f]ue,  more  or  less  loosened  and  extruded,  and  iiain 

'^      elicited  when  pressure  is  made  upon  it.     The  over- 

.'    *-*ig  gum  tissue  is  darker  than  that  of  the  neiffhbor- 

^5^  jiart.     The  patient  reveals  a  history,  first  of  the 

*"*  forced  consciousness  of  the  presence  of  the  tootli,  fol- 

^■^ed  hy  tendemoss  dnrina:  the  art  of  biting.     This  rep- 

*'^55ents  the  arterial  hj/pcrmna  in  the  ajiical  region  fol- 

'•^wing  the  irritation  of  the  infective  agents  from  the 

^anal.     This  usually  continues  for  24  or  48  hours,  and 
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is  followed  by  venous  congestion,  with  its  sense  of  full- 
ness and  heaviness,  also  that  of  increasing  elongation 
of  the  tooth,  with  its  increased  tenderness  when  force  is 
exerted  upon  the  tooth.  It  is  at  this  stage  of  apical 
disturbance  that  the  patient  usually  takes  cognizance 
that  heat  in  contact  with  the  affected  tooth  increases  the 
pain,  most  probably  due  to  the  increased  pressure  upon 
the  apical  tissue  from  the  expansion  of  the  gases  within 
the  canal. 

Following  the  stage  of  venous  hyperemia  is  that  of 
inflammation,  with  the  emigration  of  the  leukocytes  and 
the  outpouring  of  the  fibrinous  exudate  into  the  perivas- 
cular tissue.  The  pain  now  is  intense  and  throbbing. 
The  patient  is  unable  to  bring  the  teeth  in  contact  with- 
out acute  suffering;  the  tooth  is  freely  movable  in  its 
socket,  and  the  overlying  gum  is  considerably  deepened 
in  color.  The  tooth  reacts  severely  to  heat.  If  the 
throbbing  pain  has  persisted  for  24  hours  we  can  be 
reasonably  assured  that  pus  is  present  in  the  apical  re- 
gion. In  many  cases  these  symptoms  are  supplemented 
by  those  of  septic  intoxication,  due  to  the  absorption  of 
bacterial  products;  jmd  the  degree  to  which  this  may 
develop  dojiends  ui)on  the  nature  of  the  toxic  products, 
the  amount  absorbed,  and  the  resistive  qualities  of  the 
patient.  In  some  cases,  usually  those  where  the  patient 
delays  seeking  therapeutic  aid,  the  systemic  effect  may 
reach  a  se})ticemia,  indicated  by  a  liigh  temperature, 
feeble  pulse,  nausea,  vomiting,  headache,  and  evidences 
of  general  prostration. 

Diagnosis.— The  clearly  defined  symptoms,  as  a  rule, 
leave  no  doubt  as  to  the  nature  of  the  affection.  AVliile 
it  is  true  that  in  other  varieties  of  i)ericemental  diseases 
the  s}Tnptoms  resemble  those  of  acute  septic  apical  peri- 
cementitis,  in  none  do  they  all  reach  the  acute  form 
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presented  in  this  grade.  If,  however,  any  doubt  should 
exist  as  to  the  diagnosis,  entrance  into  the  pulp  canals 
quickly  dispels  it.  The  presence  of  pus  at  the  apical  end 
may  be  safely  suspected  if  a  throbbing  pain  has  per- 
sisted for  24  hours.  In  the  disorder  designated  peri- 
cemental abscess,  which  may  be  mistaken  for  an  acute 
apical  abscess,  the  confirming  evidence  of  moist  gangrene 
in  the  canal  does  not  exist.  Pericemental  abscess  usu- 
ally occurs  upon  the  root  of  a  tooth  the  pulp  of  which  is 
vital,  or,  if  devitalized,  is  not  involved  in  a  putrefactive 
process. 

Prognosis.— This  is  directly  dependent  upon  the 
promptness  and  thoroughness  of  the  applied  therapeusis. 
If  all  infective  and  irritating  substances  are  removed 
the  tooth  returns  to  a  state  of  comparative  normality 
and  is  retained. 

Therapeutics.— The  first  step  in  the  treatment  of  this 
disease  lies  in  effecting  an  entrance  into  the  pulp  canal, 
or  canals,  if  a  multirooted  tooth  is  affected.  This  is  of 
the  greatest  importance  at  almost  all  stages  of  the  dis- 
ease, excepting,  perhaps,  in  the  third  stage  of  pus  forma- 
tion, in  which  penetration  of  the  gum  tissue  will  result 
in  an  outlet  for  the  accumulated  pus  and  bring  with  it 
almost  immediate  relief.  In  these  cases  it  would  be  man- 
ifestly unwise  to  make  an  opening  through  the  tooth  into 
the  canal,  when  the  pus  is  so  near  the  exterior  that  the 
gum  tissue  alone  prevents  it  from  discharging  into  the 
oral  cavity. 

The  opening  into  the  canal  is  usually  made  under 
considerable  inconvenience  to  the  operator  and  pain  to 
the  patient.  The  crown  of  the  tooth  should  be  securely 
held  between  the  thumb  and  index  finger  of  the  left 
hand,  to  counteract  the  pressure  necessary  to  make  the 
opening;  or  a  ligature  may  be  tied  around  the  tooth,  as 
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suggested  by  Dr.  Flagg,  and  counterpressure  made  by 
the  patient.  The  best  results  usually  are  obtained  with 
the  former  method.  The  opening  leading  into  the  canal 
or  canals  being  made,  the  cavity  is  sprayed  with  an  anti- 
septic solution  and  dried.  A  fine  probe  is  passed  into 
each  canal  to  free  it  of  any  obstruction;  precaution 
here  must  be  carefully  exercised  not  to  force  any 
portion  of  the  canal  contents  through  the  apical  open- 
ing, otherwise  all  abortive  efforts  will  be  defeateil; 
the  formocresol  mixture  on  cotton  is  placed  over 
each  opening  and  the  cavity  closed  with  zinc  phos- 
phate. 

The  gum  over  the  affected  tooth  should  be  painted 
with  a  pledget  of  cotton  containing  one  drop  of  the  Tr.  of 
aconite,^  the  lip  or  cheek  being  held  away  to  prevent  the 
saliva  washing  away  the  application.  This  is  followed 
by  an  application  of  Tr.  of  iodin,  preferably  applied  in 
spots.  The  anodyne  and  counterirritating  effects  of 
these  drugs  prove  materially  helpful  in  restoring  a  com- 
fortable state.  As  an  additional  therapeutic  aid  a  gutta 
percha  cap  may  be  adjusted  over  an  adjoining  tooth,  so 
as  to  secure  surgical  rest  to  the  affected  tooth;  or,  if 
this  is  impracticable,  zinc  phosphate  may  be  applied  to 
the  occlusal  surface  of  the  approximating  tooth,  so  that 
when  the  teeth  come  in  occlusal  contact  stress  is  with- 
held from  the  affected  per  icemen  tiun.  Derivative  meas- 
ures, such  as  the  administration  of  saline  cathartics,  of 
which  citrate  of  magnesium,  as  a  rule,  is  most  palatable, 
or  immersing  the  feet  in  hot  water  until  well  reddened, 
together  with  the  internal  administration  of  a  diapho- 
retic, for  which  10  grains  of  Dover's  powder  answers 
admirably,  are  all  useful  aids  in  reducing  the  vascular 

'  The  ilontal  Tr.  of  aconite  or  iodin,  which  is  about  four  times  the 
strength  of  the  official  preparations,  may  be  used. 
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engorgement  of  the  pericementum.  This  is  the  plan  of 
the  abortive  treatment. 

If,  however,  the  presence  of  pus  is  suspected  in  the 
apical  region,  of  which  we  may  be  reasonably  assured 
if  the  patient  aflBrms  the  existence  of  a  throbbing  pain 
for  24  hours,  the  former  plan  of  treatment  may  be  aban- 
doned, as  it  serves  but  to  delay  the  return  to  a  com- 
fortable state,  excepting,  perhaps,  in  those  rare  instances 
where  drainage  through  the  canal  is  sufficient.  This  may 
occur  in  single-rooted  teeth  with  rounded  canals,  such 
as  we  find  in  the  superior  anterior  teeth,  and  where 
gravity  favors  the  downward  flow  of  the  pus,  but  rarely, 
if  ever,  in  other  locations.  In  these  the  surgical  pro- 
cedure is  at  once  indicated.  The  gum  is  desensitized  with 
an  application  of  Tr.  of  aconite,  or  phenol,  or  a  1  per 
cent,  solution  of  cocain,  and  an  incision  is  made  to 
the  bone;  cotton  dipped  in  alcohol  is  forced  into  the 
incision ;  this  distends  the  opening  to  afford  greater  con- 
venience for  the  perforation  of  the  alveolar  plate,  and 
also  clears  the  field  of  blood  and  septic  organisms  that 
may  have  gained  entrance  to  the  part  during  the  minute 
or  two  of  rest.  A  second  application  of  cocain  is  made 
into  the  gum  opening,  after  which  the  alveolar  plate  over- 
lying the  end  of  the  root  is  perforated  by  means  of  a 
trephine  or  drill  carried  in  the  engine.  The  simplicity 
of  the  technique  of  the  surgical  procedure  strongly  rec- 
ommends it,  and,  although  it  may  be  argued  that,  inas- 
much as  the  exact  location  of  the  underlying  pus  is  not 
known,  therefore  the  perforation  of  the  alveolar  plate 
accomplishes  little  good,  nevertheless,  while  drainage 
may  not  immediately  follow  the  operation,  it  certainly 
is  not  thereby  delayed,  and  in  all  probability  will  be 
hastened  by  reason  of  the  existing  oi)ening. 

In  place  of  the  surgical  procedure  many  operators 
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prefer  the  abortive  treatment,  as  previously  descril>^^"' 
and,  if  that  fails  to  establish  a  cure,  the  opening  lead 
into  the  canal  is  closed,  a  capsicum  plaster  is  placed  ov^*^ 
the  gum,  and  by  the  use  of  narcotics  or  hypnotics  a 
erant  state  is  hopefully  established  until  the  pus  h 
reached  the  gum  tissue.    This  usually  requires  from 
to  48  hours.    While  the  procedure  may  be  regard^^* 
as  not  being  in  accord  with  surgical  and  patholo 
knowledge,  at  times  no  alternative  exists  but  loss  of  tlt^ 
tooth.     Where  several  days  elapse  before  the  pus  di 
charges  through  the  gum  opening,  evidences  of  septi 
intoxication  generally  will  be  found.    This  condition  i^ 
successfully  combated  by  the  use  of  antipyretics.     Th^^ 
following  is  a  useful  combination : 

^        Saloli ^ 

Acetanilidi    J  aa  grs. 

Quininae  sulphatis grs.  xjj 

M.  Et  ft.  Capsulae  No.  vj. 

Sig. — One  every  two  hours. 

If  quinin  is  contraindicated,  the  following  may  be  given : 

^        Saloli  j 

Acetanilidi  /  aa  &rs.  xv 

Phenacetin  / 

Strychninae  sulph gr.     1/10 

M.  Et  ft.  Capsular  No.  vj. 

Sig. — One  every  two  hours. 

With  the  discharge  of  the  pus,  the  symptoms,  both 
local  and  general,  quickly  subside.  The  canal  treatment 
is  now  similar  to  that  of  moist  gangrene,  and,  if  effec- 
tively carried  out,  a  return  of  the  tooth  to  a  compara- 
tively normal  state  may  be  confidently  expected.  The 
many  instances  of  unsightly  scars  following  the  use  of 


BEGINNING  AT   THE   APEX  249 

hot  external  applications  call  forth  an  emphatic  warn- 
ing against  such  practice.  No  excuse  can  be  found  for 
an  act  that  invites  the  external  discharge  of  pus,  and 
such  recommendation  to  the  patient  can  only  arise  from 
complete  ignorance  of  its  therapeutic  effect. 

In  many  cases  of  acute  apical  abscess,  after  the  dis- 
charge of  the  pus  from  the  gum  fistula  and  the  treatment 
of  the  canal,  the  acute  symptoms  subside,  the  tooth  shows 
little,  if  any,  tenderness  when  pressed  upon,  and  appar- 
ently returns  to  its  former  useful  state;  but  pyogenic 
infection  continues,  as  may  be  verified  by  pressing  upon 
the  gum  in  the  region  of  the  existing  fistula,  when  a 
purulent  discharge  will  appear  from  the  opening.  This 
condition  may  exist  for  a  period  of  years  without  dis- 
turbing the  patient  in  the  slightest  degree  and  without 
disclosing  serious  complications;  in  other  words,  the 
tooth  is  the  seat  of  a  chronic  apical  abscess. 

Chronic  Apical  Abscess  {Chronic  Purulent  Apical  Peri- 
cementitis) 

Definition.— A  formation  of  pus  extending  beyond  the 
disappearance  of  the  symptoms  of  acute  apical  abscess 
and  discharging  in  small  amount  at  frequent  periods 
either  from  a  fistula  or  through  the  canal  of  the  tooth. 

Etiology.— Failure  to  completely  destroy  the  pyo- 
genic organisms  associated  with  the  acute  abscess  or 
some  other  pathological  condition  apparently  explains 
the  continuance  of  pus  formation.  The  liquefying  effect 
of  pus  may  have  produced  a  roughened  alveolar  area 
sufficient  to  harbor  pyogenic  organisms,  which  remain  in 
this  location  beyond  the  reach  of  germicidal  agents,  con- 
tinue active,  the  pus  discharging  through  the  original 
fistulous  tract  almost  immediately  after  its  formation. 
No  symptoms  appear,  excepting  where  the  opening  may 
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close,  allowing  the  pus  to  accumiilate  and  terminating  in 
a  renewed  acute  pyogenic  activity. 

Pathology  and  Morbid  Anatomy.— With  the  determi- 
nation of  the  acute  process,  efforts  at  healing  are  quick- 
ly inaugurated.  The  abscess  cavity  becomes  filled  with 
fibroblasts  and  cicatricial  tissue  is  formed,  but  the  pyo- 
genic organisms  remaining  in  the  apical  region  pep- 
tonize and  liquefy  portions  of  the  repair  tissue;  new 
granulations  appear,  and  with  efficient  remedial  efforts 
directed  through  the  canal  no  further  change  may  occur. 
But  if  the  treatment  be  delayed  or  prove  inadequate  the 
continued  irritation  of  the  apical  pericementum  results 
in  the  proliferation  of  its  cells  and  the  formation  of  a 
fibrous  sack,  which  in  many  instances  of  extraction  ap- 
pears at  the  end  of  the  root   (Fig.  83).    As  this  sack 

contains  septic  organisms  a  glance  at  the  il- 
lustration is  sufficient  to  show  why  germi- 
cides fail  to  destroy  the  organisms.  In  other 
cases  the  new  fibrous  tissue  is  liquefied  into 
pus  and  no  sack  is  formed.  The  pus  collects 
about  the  end  of  the  root,  which  may  become 
denuded,  and  burrows  along  the  side  of  the 

root  until  it  discharges  at  the  gum  margin; 
or  it  may  work  its  way  into  the  cancelated 
portion  of  the  bone,  as  occurs  occasionally 
in  the  lower  jaw,  and  finally  discharges  upon 
the  face  or  neck  (Fig.  84).  If  a  superior 
tooth  is  affected  the  pus  may  finally  appear 
ui)on  the  roof  of  the  mouth  (Fig.  85).  Hope- 
well-Smith^ calls  attention  to  a  new  growth 
of  the  root  membrane,  consisting  of  a  solid 

mass  of  granulation  tissue,  due  to  chronic  inflanmmtion, 

and  termed  granuloma. 

"*Patho-hiatolojjy.*' 


Fio.     83.— 

C  H  RON  IC 

Apical  Ab- 

SCE88,ThIRD 

Grade: 
B,  abscess 
Back,  con- 
t ai  ni  n^a 
central  pus 
c  a  V  i  t  y ;  D, 
apex  of  root ; 
c,  canal  con- 
taining pus. 
(Burchurd.) 
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Symptoms.—  The  symptoms  of 
i'lir<mi<-'  api*';il  altst'csn  witlicmt  ti.s- 
lula  nre  not  as  well  dofined  as  those 
"f  acuto  abscess.  A  tenderness  is 
yf»nf*rally  referred  to  tlip  a  (feeted 
tooth,  wliieli  is  also  slightly  ioos- 
i-nt**!  and  extruded.  The  gimi  eolor 
i«V€»rlying  tlie  end  of  the  root  is 
tl<-*e*iJoned  and  the  tooth  is  diseol- 
yrpt-l.  If  tlie  bone  boeomes  involved 
•"  ail  infill mmntorj'  process,  or  if 
intorferenee  with  the  vent  to  the 
I*u«  shnnhl  arise,  the  pain  may  be- 
**t>i*ie  nrnte.  An  ojiening  into  the 
*'"i*!il  shows  the  presence  of  pus. 

Diagnosis.  — CJironie  apical  ab- 
'^tH'ss  witliont  iistnlons  opening  may 
l»osiiiveIy  be  diagnosed  by  means  of 
^lip  X-ray;  or.  if  a  badly  diseolored 
^^own  snggests  an  opening  into  the 
canal  for  its  ex- 
-  ploration,  and 
a  flow  of  nns  is 
detected     upon 

the  removal  of  the  fine  probe,  coex- 
istent with  which  we  find  the  deep- 
enefl  gum  color  overlying  the  end  of 
the  root,  a  tenderness  upon  pres- 
osir  AricALSure,  and  dull  pains  extending  over 

DiariLUiiiiNii  .      1       ■•  ,  ■  I-  •  I 

TTi«     Habd  ^  I»enod  ot  time,  a  diagnosis  may  oe 
"  T^"""'^™;  made  of  the  disease  under  considcr- 

l,ir.hi.r<!).         iition. 

Prognosis.  — This    depends    upon    the    thoroughness 
lith  which  all  infective  substances  contained  in  the  ab- 


BOOT  OF  TH 
IMCIHOB,  WITB 
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seess  cavity  can  bo  destroyed.  Wliere  this  i)laii  of  treat- 
ment fails  to  eflfect  a  (»iire,  root  amputation  or  extraction 
and  rei)lantation  has  resulted  in  success  in  a  fair  per- 
centage  of  cases. 

Therapeutics. — In  chronic  apical  abscess  without 
fistulous  opening  the  dam  is  adjusted,  prior  to  which  the 
crown  should  be  rej)eatedly  wiped  with  cotton  well  satu- 
rated with  alcohol.  With  the  dam  in  position  the  cavity 
is  saturated  with  alcohol,  dried,  and  a  suitable  opening  is 
made  into  the  canal.  The  pus  should  be  allowed  to  drain 
freely,  and  the  canal  dried  by  introducing  wisps  of  cot- 
ton followed  by  alcohol.  In  each  canal  cotton  is  intro- 
duced well  saturated  with  the  formo-cresol  remedy  and 
sealed  with  temporary  stopping  or  zinc  phosphate.  If 
the  pus  has  been  well  drained  and  no  considerable 
amount  appears  to  be  present,  the  modified  formo-cresol 
mixture  may  be  used,  as  discussed  in  the  treatment  of 
moist  gangrene  of  the  pulp.  The  value  of  formaldehyde 
is  in  })roportion  to  the  amount  of  hydrogen  sulphid,  am- 
monia, and  poisonous  ptomains  in  the  canal  and  dental 
tubuli.  The  dressing  containing  the  original  fonno- 
cresol  mixture  should  be  changed  every  day,  until  it  is 
observed  that  the  pyogenic  process  has  been  checked. 
This  is  indicated  by  the  dressing  maintaining  a  degree 
of  integrity  upon  its  removal  24  or  48  hours  after  its 
introduction  into  the  canal.  The  modified  formo-cresol 
mixture  may  now  be  introduced,  as  advised  by  Dr.  Buck- 
ley, and  the  tooth  closed  for  about  a  week  or  ten  days. 
This  usually  suffices  for  a  cure.  If,  however,  upon  re- 
moval of  the  last  dressing  the  slightest  odor  be  detect- 
ed, the  remedy  may  be  further  modified  by  adding  2  or 
3  droi)s  of  cresol  to  1  drop  of  the  original  formula,  and 
an  additional  dressing  ai)i>lied  in  the  canal.  If  the  for- 
mo-cresol treatment  fails  to  check  the  pus  formation  it 
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is  not  likely  that  other  remedies  will  succeed.  Very  ex- 
cellent results  have  been  obtained  with  sodium  dioxid, 
also  with  the  silver  nitrate  treatment,  as  suggested  by 
Dr.  Bethel.  Reference  has  also  been  made  to  the  experi- 
ments of  Mayrhofer  with  balsam  of  Peru.  But  whether 
these  agents  have  succeeded  in  establishing  a  cure  of  the 
condition  here  discussed  where  failure  followed  the  for- 
mo-cresol  plan  of  treatment  is  unknown  to  the  writers.  A 
word  of  caution  may  here  be  introduced  concerning  the 
forcible  injection  of  hydrogen  dioxid  into  the  canal  of  the 
tooth.  The  liberation  of  oxygen  when  the  agent  reacts 
with  pus  may  be  followed  by  great  pain,  and  may  retard, 
if  not  entirely  prevent,  recovery  of  the  case.  If  the  treat- 
ment as  outlined  above  proves  futile,  a  fistula  must  be 
made  and  the  case  treated  as  chronic  apical  abscess  with 
fibtula. 

Chronic  Apical  Abscess  with  Fistvla 

Definition.— A  discharge  of  pus  usually  from  the  gum 
at  a  i)oint  near  the  apex  of  the  root,  without  acute  symp- 
toms, and  following  the  discharge  of  an  acute  apical 
abscess.  The  discharge  may  occur  at  some  more  distant 
part,  as  previously  noted.    (See  acute  apical  abscess.) 

Etiology.— Here,  as  in  the  chronic  abscess  without 
fistula,  the  active  cause  unquestionably  must  be  the  re- 
tention about  the  apex  of  pyogenic  organisms.  In  some 
cases  the  continued  pus  formation  appears  to  be  due,  in 
part  at  least,  to  a  lessened  tissue  resistance;  this  is  made 
evident  by  the  speedy  cure  which  follows  the  use  of  stim- 
ulating agents  forced  through  the  apex. 

Pathology  and  Morbid  Anatomy.— The  phenomena 
noted  in  chronic  ai)ieal  abscess  with  fistula  do  not  dif- 
fer essentially  from  those  in  a  chronic  abscess  discharg- 
ing into  the  canal,  excepting  as  to  the  manner  of  the  dis- 
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charge  of  pus.  The  granulation  formed  as  an  effort  of 
repair  is,  in  part,  destroyed  by  the  pyogenic  process,  the 
resultant  pus  discharging  from  a  small  opening  in  the 
gum  usually  located  upon  the  buccal  or  labial  aspect  of 
the  gum  near  the  apex  of  the  affected  root.  Granulation 
tissue  is  again  formed,  only  to  be  prevented  from  com- 
pletely healing  the  diseased  area  through  the  activity 
of  the  retained  septic  organisms,  the  pus  discharging  as 
before  from  the  small  opening  in  the  gum,  the  edge  of 
which  is  thickened  and  inflamed.  Occasionally  the  fis- 
tula is  located  at  a  point  distant  from  the  affected  tooth, 
determined  by  the  path  of  least  resistance.  This  should 
bo  carefully  considered,  otherwise  an  unoffending  tooth 
may  be  opened  and  considerable  effort  ineffectively  ex- 
jiended.  The  pus  may  burrow  along  the  side  of  the  root, 
destroying  the  pericementum,  and  discharge  at  the  gum 
margin;  or  the  floor  of  the  antrum  may  be  perforated, 
followed  by  fetid  discharges  into  the  nasal  cavity.  These 
cases  give  a  history  of  long-standing  facial  neuralgia, 
with  severe  headaches  and  offensive  discharges  from  the 
nose.  In  the  inferior  teeth  the  pus  may  affect  the  bony 
structure  and  finally  api)ear  upon  the  face;  or  the  in- 
ferior dental  canal  may  be  entered  through  perforation 
of  tb.e  bone  and  serious  complications  may  ensue. 

Symptoms.— An  opening  is  detected  upon  the  gum 
which  usually  discharges  i>us  when  pressure  is  riiade  over 
the  alTected  root.  The  tissue  about  the  opening  is  deep- 
ened in  color.  The  tooth  may  disclose  a  slight  tender- 
ness when  jnvssure  is  made  uj^on  it,  or  no  tenderness 
to  i>rossuro  may  exist.  As  a  rule  it  is  somewhat  loos- 
cneil.  also  discolored.  The  thermal  test  elicits  little,  if 
any,  rcs)ionse:  heat  may  j^rovoke  a  slight  reaction.  If 
jms  fails  to  ai^j^ear  ujon  the  gum  as  the  result  of  pres- 
sure the  jKitiont  confirms  its  existence  by  stating  that 
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at  intervals  a  swelling  appears  upon  the  gum,  which  upon 
pressure  bursts  and  discharges  a  small  amount  of  pus, 
little,  if  any,  inconvenience  being  experienced  during  the 
act. 

Diagnosis.— If  the  discharge  of  pus  takes  place 
through  the  gum  immediately  over  the  affected  tooth, 
and  the  neighboring  teeth  give  evidence  of  pulp  vitality, 
hut  little  difficulty  exists  in  making  the  diagnosis.  If, 
however,  two  or  more  teeth  with  large  fillings  and  sup- 
porting evidence  of  devitalization  are  located  in  the  re- 
gion of  the  fistula,  considerable  difficulty  may  be  en- 
countered in  determining  the  offending  tooth.  An  ex- 
ploring probe  should  be  introduced  into  the  fistulous 
opening  to  determine  the  direction  of  the  abscess  tract 
and  probably  the  affected  root.  If  the  origin  of  the  dis- 
charge is  due  to  caries  of  the  bone,  which  may  simulate 
apical  abscess,  the  honeycomb  feel  diagnostic  of  caries 
will  be  readily  perceived.  In  necrosis  of  the  bone  the 
overlying  tissues  are  deeply  discolored  and  necrotic,  with 
several  discharging  fistulse,  and  if  sequestration  has  oc- 
curred the  probe  detects  the  loose  bone.  With  the  ex- 
clusion of  the  diseases  of  the  bone,  or  a  retained  root 
fractured  during  extraction,  or  possibly  an  impacted 
tooth,  any  of  which  conditions  may  be  associated  wuth  a 
fistula  upon  the  gum,  a  careful  examination  may  have  to 
be  made  as  to  the  state  of  the  canals  in  each  suspected 
tooth,  or  an  X-ray  picture  must  be  made,  before  a  posi- 
tive diagnosis  can  be  reached. 

Prognosis.— This  depends  upon  the  effectiveness  of 
the  applied  therapeusis  in  removing  all  infective  and  ir- 
ritating substances  and  inducing  thorough  repair  of  the 
injured  and  necrosed  areas.  It  is  suri)risin.c:  to  observe 
in  some  instances,  in  which  i)urulent  discharges  have 
extended  over  a  period  of  years,  the  ready  resi)onse  and 
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the  restoration  of  comjiarative  normality  upon  the  appU- 
cation  of  effective  treatment. 

Therapeutics.— The  essential  principle  of  the  treat- 
ment is  the  removal  of  all  infective  and  irritating  sub- 
stances. Retained  roots,  impacted  teeth,  carious  or  ne- 
crosed bone,  must  be  removed.  If  the  condition  is  due  to 
the  retention  of  infective  agents  about  the  apex,  or  in 
the  canal,  measures  must  be  taken  to  thoroughly  eradi- 
cate these.  The  tooth  is  placed  under  the  dam  and  the 
canals  opened,  flooded  \vith  alcohol,  and  dried.  Donald- 
son's cleansers  are  then  operated  in  each  canal  until  the 
ai)ex  is  passed.  This  is  important,  as  it  enables  the  oper- 
ator to  introduce  remedies  into  the  canal  and  force  them 
through  the  opening  until  they  appear  at  the  opening 
upon  the  gum.  If  it  appears  very  difficult  to  reach  the 
apex  mechanically,  the  operation  may  be  facilitated  by 
tlie  use  of  50  per  cent,  sulphuric  acid  after  the  well  known 
Callahan  method. 

Having  opened  the  apex,  the  next  step  is  to  force  our 
remedy  through  the  sinus  until  it  appears  upon  the  gum. 
For  this  purpose  we  require  a  hyj)odermic  syringe  with 
lon^  straight  and  curved  needles.  Special  claims  have 
been  made  for  various  remedies  used  to  irrigate  the 
sinus.  In  the  writers'  estimation  more  depends  upon 
the  thorough  irrigation  of  the  long  canal,  be^nning  with- 
in the  tooth  and  terminating  upon  the  gum,  than  upon 
the  remedy  itself.  This  is  made  manifest  by  the  ex- 
cellent results  that  have  followed  the  use  of  the  various 
roniodios  suggested  for  the  purpose  when  they  have  been 
made  to  reach  all  parts  of  the  affected  area.  Most  ex- 
cellent results  have  followed  the  use  of  10  per  cent,  so- 
lutions of  zinc  chlorid,  or  trichloracetic  acid;  phenol  in 
varying  strength,  Rhein's  solution  of  mercuric  chlorid  in 
hydrogen  dioxid,  the  essential  oils,  etc.,  have  been  used. 
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Hydrogen  dioxid  is  not  favored  because,  owing  to  its 
reaction  with  pus  in  a  confined  space,  septic  organisms 
may  be  forced  into  a  deep  recess  beyond  the  reach  of  all 
remedies,  defeating  the  attempt  to  establish  a  cure.  The 
selected  remedy  is  placed  in  the  syringe,  tlie  needle  heat- 
ed and  made  to  penetrate  a  disk  of  vulcanizable  rubber ; 
the  needle  is  placed  in  the  canal  as  near  the  apex  as  it 
can  be  made  to  go,  the  rubber  tightly  packed  about  it, 
and  upon  this  moistened  pledgets  of  cotton  held  in  place 
by  a  pair  of  pliers.  The  solution  is  then  forced  through 
the  sinus  and  repeated  if  desired.  The  canal  is  now 
dried  and  the  modified  formo-cresol  mixture  applied  and 
allowed  to  remain  in  the  canal  for  several  days  or  a 
week.    A  cure  should  follow  this  treatment. 

If,  after  a  week  or  ten  days,  pus  again  appears  upon 
the  gum,  the  treatment  should  be  repeated.  This  is 
usually  followed  in  uncomplicated  cases  by  a  cure.  The 
abscess  cavity  gradually  is  obliterated  by  granulations, 
which  organize  into  cicatricial  tissue,  and  the  fistula 
closes.  In  complicated  cases,  such  as  may  arise  where 
the  end  of  the  root  has  been  denuded  of  its  pericemen- 
tum, or  resorption  has  occurred,  leaving  a  roughened 
end,  this  portion  of  the  root  may  have  to  be  removed 
before  healing  is  finally  established. 

To  excise  the  end  of  the  root  it  should  be  freely 
exposed.  To  do  this  the  fistula  should  be  incised,  under 
strictest  aseptic  precautions,  and  the  opening  packed 
with  sterilized  gauze.  As  soon  as  the  end  of  the  root 
is  freely  exposed  a  crosscut  fissure  bur  may  be  used 
to  cut  off  the  end  projecting  into  the  abscess  cavity.  It 
may  be  necessary  to  use  root  forceps  to  remove  the  in- 
cised end.  The  end  of  the  root  remaining  should  be 
made  perfectly  smooth  by  moans  of  small  stones  or 
burs;  the  tissues  in  the  vicinity  of  the  cut  root  curet- 
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ted,  and  the  cavity  sprayed  with  an  antiseptic  solution 
and  packed  with  gauze.  The  packing  is  to  be  changed 
daily,  and,  as  granulations  begin  to  fill  the  abscess  cav- 
ity, less  and  less  of  the  packing  will  be  required,  until 
the  wound  completely  heals. 

In  place  of  root  excision  some  operators  resort  to  ex- 
traction and  replantation  in  chronic  abscesses  which  fail 
to  respond  to  what  may  be  denominated  the  antiseptic 
plan  of  treatment.  Many  successes  have  been  reported, 
especially  in  single-rooted  teeth.  The  procedure  is  as 
follows:  The  patient's  mouth  is  sprayed  with  a  suitable 
antiseptic  solution,  the  tooth  extracted  and  placed  in  a 
1-1,000  biclilorid  solution.  The  canal  is  thoroughly 
cleansed  through  its  apical  end  and  filled  with  oxychlorid 
of  zinc.  Its  denuded  end  may  be  cut  off,  the  end  of  the 
root  smoothed,  and  the  opening  permanently  closed  with 
temporary  stopping.  The  socket  from  which  the  tooth 
has  been  removed  should  be  sprayed  with  a  suitable  anti- 
septic solution,  dried,  again  flooded  with  alcohol,  and  the 
tooth  returned  to  its  socket  and  held  in  place  by  means 
of  ligatures,  or  other  mechanical  device. 

As  has  been  noted,  antral  emi)yema  is  commonly 
caused  by  an  ai)ical  abscess.  The  patient  is  disturbed  by 
offensive  discharges  into  the  nasal  cavity  on  the  side  of 
the  affected  antrum,  complains  of  neuralgic  pains  in  the 
head  and  face  associated  with  a  feeling  of  fullness.  If 
the  patient  be  placed  in  a  darkened  room  and  an  electric 
mirror  introduced  into  the  mouth,  the  affected  side  with 
its  dullness  will  stand  in  strong  contrast  to  the  clearness 
of  the  opposite  side.  Little  difficulty  is  usually  encoun- 
tered in  isolating  the  tooth  underlying  the  complication, 
and  its  removal  is  followed  by  a  purulent  discharge  from 
the  antrum.  The  oi)ening  leading  into  the  antrum  should 
be  enlarged  to  facilitate  irrigation  and  drainage.    It  is 
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well  here,  also,  to  avoid  the  use  of  hydrogen  dioxid  for 
similar  reasons  to  those  which  exclude  its  use  in  the 
treatment  of  chtonic  apical  abscess. 

^lore  recently  the  bismuth-vaselin  paste,  introduced 
by   Dr.  Emil  Beck  of  Chicago,  has  been  employed  in  the 
treatment  of  chronic  abscesses,  with  apparently  the  same 
degree  of  success  that  has  attended  its  use  in  the  treat- 
ment of  chronic  pus  formations  in  other  parts  of  the 
body.     After  the  root  canal  has  been  sterilized,  a  30 
I>er  cent,  subnitrate  bismuth-vaselin  paste  is  injected 
into  the  sinus,  or  the  warm  liquefied  bismuth-vaselin 
paste  may  be  used,  as  described  by  Dr.  Rudolph  Beck 
in.    lis  treatment  of  pyorrhea  pockets.     This  paste  con- 
sists of  bismuth  subnitrate  30  per  cent.,  vaselin  60  per 
cent,  paraffin  5  per  cent.,  wax  5  per  cent.    The  vaselin. 
Paraffin,  and  wax  are  boiled  and  the  bismuth  added;  a 
syringe  is  charged  with  this  liquid  paste,  warmed,  and 
^^troduced  into  the  deepest  part  of  the  sinus.    Most  ex- 
^^llent  results  have  followed  the  use  of  either  paste 
*^oth  in  chronic  abscesses  and  in  discharging  pyorrhea 
Pockets. 

Chronic  Septic  Apical  Pericementis  {N o'li^purulent) 

Definition.  —A  vascular  disturbance  of  the  apical 
Pericementum  associated  with  septic  conditions,  but  free 
from  pus  formation,  although  this  may  at  any  time  take 
place,  resulting  in  an  acute  abscess. 

Etiology.— Imperfect  root  sterilization  associated 
with  imperfect  root  canal  filling  may  lead  to  a  septic 
state  and  the  consequent  irritation  of  the  nj^ieal  peri- 
cementum. It  has  been  demonstrated  by  many  investi- 
gators that,  unless  canal  sterilization  is  comj^lote,  septic 
organisms  acting  upon  pulj)  filaments  that  have  been  al- 
lowed to  remain,  or  serous  collections  entering  the  canal 
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because  of  imperfect  root  filling,  may  at  any  time  in- 
augurate a  putrefactive  process  with  subdued  conse- 
quences, but  suflScient  to  establish  an  apical  irritation 
Highly  attenuated  canals,  imperfectly  treated,  may  sub- 
sequently become  a  cause  of  the  disease. 

Pathology  and  Morbid  Anatomy.— The  products  ol 
the  putrefactive  process  irritate  the  apical  tissues,  in- 
ducing a  vascular  reaction  which,  perhaps,  from  the 
restricted  nature  of  the  process,  or  perhaps  from  the 
nature  of  the  organisms  present,  assumes  the  charactei 
of  a  low  grade  inflammation.  An  acute  apical  abscess 
may  at  any  time  follow  the  non-purulent  pericementitis 
providing  pyogenic  organisms  reach  the  area  and  sel 
up  an  acute  process.  The  vascular  reaction  in  the  apical 
area  is  followed  by  a  tenderness  upon  pressure  and  slight 
looseness.  The  gum  color  also  shows  the  effect  of  the 
underlying  hyperemia. 

Symptoms.—  These  are  of  the  same  class,  as  a  rule, 
ds  those  characteristic  of  pericemental  diseases.  Ten- 
derness upon  pressure,  but  not  the  acute  or  general 
tenderness  noted  in  the  acute  diseases;  usually  the  ten- 
derness is  disclosed  only  upon  pressure  in  one  direction, 
The  tooth  moves  more  easily  in  its  socket  than  the  ad- 
joining teeth,  and  the  gum  overlying  the  root  is  more 
deeply  red.  The  tooth  also  shows  evidence,  in  its 
opacity,  of  pulp  devitalization. 

Diagnosis.— The  symptoms  of  several  diseases  of  the 
pericementum  may  resemble  those  of  chronic  septic  non- 
I)urulent  pericementitis.  It  is  to  be  differentiated  from 
a  pericementitis  induced  by  malocclusion,  or  a  mild 
traumatism,  or  possibly  root  resorption.  If  malocclu- 
sion is  sus})ectod  it  is  corrected,  and  if  the  symptoms 
of  tendoiness  ui)on  pressure  and  looseness  disappear  the 
diagnosis  is  complete.    If  a  mild  traumatism  is  respon- 
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si  Hie  for  the  pericemental  affection  the  history  of  the 
eas^^^  usually  reveals  this;  or  rest  to  the  affected  tooth 
^OT-  a  day  or  two,  with  counterirritants  to  the  gum,  effects 
^  oiare.  Boot  resorption  is  rarely  diagnosed,  excepting 
^^itli  the  aid  of  the  X-ray. 

TTherapeutics.— In  the  treatment  of  chronic  septic 
^^^^Xi-purulent  apical  pericementitis  the  procedure  is  sim- 
^^^^x-  to  the  plan  of  treatment  of  moist  gangrene  of  the 
I-^^lp.  The  crown  is  made  sterile  with  alcohol  and  the 
^^xn  adjusted.  The  canals  are  opened  and  explored  to 
"^^ir  apices.  This  is  imperative  if  a  cure  is  to  be  made, 
le  modified  formo-cresol  mixture  upon  cotton  is  placed 
each  canal  and  Tr.  iodin  applied  to  the  gum.  If  the 
^^Bals  have  been  opened  to  their  apices,  and  if  no  com- 
l>Iication  exists  at  the  ends  of  the  roots,  one  application 
^^  the  modified  formo-cresol  mixture  may  suflBce  to  de- 
stroy all  septic  substances  present;  if  not,  a  second  ap- 
plication usually  suffices.  The  return  of  the  normal  gum 
oolor,  the  disappearance  of  the  tenderness  upon  pres- 
sure, also  the  looseness,  indicate  the  eradication  of  all 
irritants  and  the  establishment  of  a  comparatively  nor- 
mal condition. 

Class  2 — Non-septic  Pericementitis 

Deflnition.— Vascular  disturbances  frequently  not  ex- 
ceeding hyperemia  in  the  apical  region,  or  involving 
more  or  less  completely  the  entire  pericementum,  and 
occurring  as  the  result  of  non-septic  causes.  These  dis- 
eases occur  both  as  acute  and  chronic  affections.  For 
descriptive  purposes  these  affections  of  the  pericemen- 
tum may  be  viewed  according  to  their  causes,  either  local 
or  systemic.  The  local  causes  include  injuries,  drug  ac- 
tion through  the  canal,  perforation^  resorption  of  roots, 
hypercewentosis,  etc.    The  systemic  causes  include  such 
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systemic  conditions  as  gout,  syphilis,  or  the  action  o 
drugs  taken  internally. 

Traumatic  Pericementitis 

Definition.— A  vascular  disturbance  of  the  perice- 
mentum resulting  from  an  injury. 

Etiology. — Traumatic  pericementitis  may  be  caused 
by  any  ai^ent  acting  with  a  degree  of  intensity  suffi- 
cient to  alter  the  blood  supply  of  the  pericementum 
and  establish  pain  upon  pressure  and  looseness 
of  the  tooth.  This  may  be  a  blow,  excessive  mal- 
leting,  biting  upon  hard  substances,  excessive  wedg- 
ing, faulty  occlusion,  the  action  of  drugs,  also  of 
orthodontic  appliances,  etc.  In  many  instances  the 
cause  is  avoidable.  This  is  especially  so  in  the  many 
injuries  to  the  pericementum  that  follow  the  attempt  to 
crush  hard  objects  between  the  teeth.  If  patients  were 
fully  impressed  with  the  great  force  necessary  to  crush 
hard  objects  and  the  injury  that  might  follow  such  at- 
tempts, many  accidents,  sopae  of  which  result  in  loss  of 
teeth,  could  easily  be  avoided.  Excessive  malleting  made 
necessary  in  large  gold  restorations  has  almost  ceased 
to  be  a  factor  of  pericemental  disturbances  m  the  pres- 
ent inlay  method  of  making  these  repairs.  Too  much 
emphasis  cannot  be  laid  upon  the  irreparable  injury  to 
the  pericementum  that  follows  poorly  fitting  bands  as- 
sociated with  crown  and  bridge  work;  also  the  irritation 
resulting  from  a  band  that  has  been  forced  a  too  great 
distance  upon  the  root.  Excessive  and  rapid  wedg- 
ing painfully  irritates  the  pericementum,  and  in 
many  instances  makes  an  enforced  rest  necessary  be- 
fore the  operation  can  be  completed.  The  use  of  irri- 
tating agents  in  tlie  canal,  such  as  formalin  in  strong  so- 
lutions, sodium  dioxid,  zinc  clilorid,  etc.,  may  provoke 
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serious  pericemental  irritation;  so,  too,  with  the  use  of 
arsenic  for  devitalization,  a  serious  complication  may 
arise,  demanding  the  utmost  care  for  its  successful  elim- 
ination. Boot  canal  fillings  extending  through  the  apex 
almost  always  are  followed  by  pericemental  disturbances, 
in  some  of  which  extra  deposits  of  cementum  occur;  in 
others  resorption  is  in  evidence. 

Pathology  and  Morbid  Anatomy.— Any  of  the  afore- 
mentioned causes  acting  upon  the  pericementum  induce 
hjrperemic  changes.  If  the  cause  is  not  removed  con- 
structive changes  may  take  place,  and  finally  a  low 
grade  inflammation  may  assert  itself,  followed  by  re- 
sorption. In  the  chronic  cases  excessive  tissue  degen- 
eration occurs.  A  gnawing  pain  is  referred  to  the  tooth ; 
w^hen  pressed  upon  a  tenderness  is  disclosed;  the  tooth 
is  somewhat  loosened.  If  an  acute  traumatism  presents, 
the  result  of  biting  upon  a  hard  substance,  or  a  blow, 
an  acute  response  is  elicited  upon  pressure  upon  the 
injured  pericementum.  The  inflammatory  phenomena 
depend  upon  the  intensity  of  the  action  of  the  cause, 
but  in  all  cases  evidence  of  inflaipmatory  exudate  and 
cellular  emigration  may  be  noted.  In  some  cases  injury 
to  the  apical  vessels  is  followed  by  thrombosis  and  death 
of  the  pulp,  and  still  later  by  moist  gangrene  and  apical 
abscess. 

Symptoms.— The  symptoms  are  those  of  pericemen- 
titis modified  by  the  intensity  of  the  action  of  the  cause. 
The  tooth  responds  to  pressure — not  in  the  acute  man- 
ner observed  in  an  acute  septic  pericementitis.  It  is  also 
somewhat  loosened,  and  the  gum  color  is  slightly  altered. 

Diagnosis.- The  exclusion  of  septic  causes  and  a 
knowledge  of  the  case,  or  its  history,  may  be  the  means 
of  making  a  correct  diagnosis.  But  in  no  instance  can 
we  be  assured  of  this  unless  the  treatment  and  its  re- 
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suit  verify  the  assumed  diagnosis.     The  X-ray  may  b^-* 
the  means  at  times  of  reaching  an  accurate  diagnosis. 

Therapeutics.— The  cause  must  be  determined  andX 
removed  if  possible.  If  the  pericementum  has  been  in — 
jured  in  biting  upon  hard  substances,  the  tooth  should 
be  afforded  rest  by  placing  a  cap  upon,  or  by  adding 
to  an  occlusal  filling  of,  the  adjoining  tooth.  Counter- 
irritation  will  also  be  helpful  in  these  cases.  If  the 
cause  lies  in  poorly  fitting  crowns,  these  must  be  removed, 
the  root  or  tooth  remain  crownless  until  the  pericemen- 
tum recovers,  when  a  properly  adjusted  crown  should 
be  made.  Root  fillings  or  instruments  extending  through 
the  ai)ex  will  require  removal,  which  in  some  instances 
will  enforce  root  amputation  prior  to  the  disappearance 
of  the  symptoms  of  pericementitis.  In  cases  of  perfora- 
tion root  amputation  may  be  practiced  as  a  last  resort, 
or  the  tooth  may  be  extracted,  the  perforation  obliter- 
ated by  filling,  and  the  tooth  replaced.  Tr.  iodin  upon 
the  gum  is  helpful  in  all  cases.  Apical  irritation  result- 
ing from  irritating  drugs  applied  in  the  canal  may  be 
controlled  by  the  use  of  the  various  anodynes,  singly  or 
united ;  the  menthol-thymol-phenol  combination  is  excel- 
lent ;  the  extract  of  hamamelis  will  be  found  useful,  either 
as  a  wash  diluted  one-half,  or  used  full  strength  in  the 
root  canal  to  allay  apical  irritation. 

Hypercem  entosis 

Synonyms. — Exostosis,  Cementosis,  Hyperplasia  of 
the  cementum.  The  condition  has  also  been  called  hyper- 
trophy of  the  ccmentum;  this  is  incorrect,  as  pointed  out 
by  Ilopewell-Smitli,  as  the  condition  is  the  result  of  an 
^* inflammatory  thickening  of  the  tissue,"  and  not  to  the 
increase  in  size  of  the  structural  elements  of  the  cemen- 
tum. 
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[ '3)efimtioil.— Hypercemcntosis,  or  hyperplasia  of  the 
aeiitum,  is  an  oVf  rgrowlh  of  the  ceineiitinii  (hn?  to  tlie 

ii  I 

Fiu.  Ml.— Hypeik-kmentdDis.     (Biurliiird.) 

'■'icreast'  in  the  tissue  elcinents  resulting  from  an  in- 
^'feaRed  fum-tioiiul  activity  of  the  reils  of  tlie  pf^riee- 
**^i">nt»iii. 

Etiology. —  Under  the  influence  of  various  forma  of 
(chronic  irritations  the  pericementum  becomes  hyperemic. 
An  exudation  takes  place,  which  later  organizes  into 
fihrous  tissue,  into  wliicli  eementnl  deposits  are  made. 
This  may  originate  from  protruding  root  canal  fillings, 
Qinloeclnsion,  metallic  fillings  impinging  upon  the  ce- 
mentuiii,  and  a  variety  of  otiier  causes  competent  to  in- 
crease the  "funetional  activity  of  the  cells  of  the  peri- 
odontal membrane  under  the  influence  of  the  inflamma- 
tion of  ciironic  periostitis"  (Iloiio-well-Snnth). 

Pathology  and  Morbid  Anatomy.— The  new  growth 
wliicli  luiiy  orfiir  at  the  end  of  the  root  or  upon  the  sides, 
or  as  a  mere  sjiot  scarcely  visible,  differs  from  the  nor- 
mal cement  in  iiossessing  irregular  Incunie  and  canaliculi. 
I  as  claimed  by  Hopewell-Smith,  the  original  cement 
nnation  is  devoid  of  these  features,  and  au  imiior- 
t  histological  difference  between  the  original  forma- 
1  and  the  hyperplasia  exists,  the  deposits  are  made  in 
!  fihrous  tissue  which  has  formed  from  the  inflamma- 
ly  products.  The  popular  view  that  the  condition  does 
\  surpass  in  any  sense  a  mild  constructive  hy])eremia 
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appears  to  be,  accordinjf  to  Hopewell-Smith,  erroneous. ; 
IJurchnrd  '  says:  "The  altered  physiology  concerned  inK 
hypercementosis  is  a  mild  periodical  irritation  of  a^ 
niore  or  less  localized  portion  of  the  pericementum."* 


^///^^^  If 


r  Upp 


1  BicuBPiD  Tooth  wrra  Ikb«ocijibi.t 


n,  a,  dentin ;  b.  h,  pul[)  ranala.  The  lamellK  of  wmentum  are  marked  1.  2.  3.  etc.; 
d,  d,  d.  olisorptian  nrpriH  thiit  hnve  bpcn  refilled  with  ocmentum.  It  wilL  he 
seen  thai,  the  ajikis  of  the  lonts  were  oriKinally  separate,  but  became  (used 
with  (hf  dcpoiflt  of  the  second  lamella  of  cementum,  and  that  id  this  the 
nwular  erowlh  liCKan  iind  vae  most  pronounced.  It  has  coDtinued  through 
the  siilisefiuent  laiiiellic.  but  in  \tee  dcfnec.  It  will  also  be  ooticed  that  (he 
ab»or|>tion  ureas,  d,  d,  il.  have  proceeded  from  eertsio  lamcllK.  That  between 
the  rnot-i  has  1>rokeii  thmuKh  the  first  lamellie  and  penetrated  the  denlin, 
and  has  lieen  filled  with  the  deposit  of  a  second  lamella.  Other  of  the  absorp- 
tiona  have  proceeiied  from  Inniellu;  whi<'h  ran  fie  readily  made  out.  The  small 
pointu,  r,  n'vm  to  have  lira'n  filled  with  the  depoirit  of  the  last  layer  of  the 
cementum,  while  others  have  one.  two,  ormurclaycn  coveriDg  them.    (Black.) 

The  new  deposits  may  lead  to  resorption  of  the  alveolar 
walls,  also  of  the  intervening  osseous  structure,  result- 
ing in  union  of  the  roots,  called  "false  gemination."' 
Black  records  a  case  (Fig.  87)  in  which  resorption  of 

•Btirehorrl'B  "Pathology  and  Therapeutics." 
"  llnpeivell-Sniitli.  '  'I'.itho-liistoloj;}-.  " 
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cementum  and  dentin  occurred,  followed  by  a  deposition 
of  cementum  in  the  resorbed  area.  Apparently  different 
vital  processes  may  occur  conjointly  as  reactions  to 
chronic  forms  of  irritation,  such  as  a  protruding  canal 
filling;  a  cavity  of  decay  impinging  upon  the  cemen- 
tum may  lead  to  both  hyperplasia  and  resorption.  Or, 
as  previously  noted,  the  hyperplasia  may  lead  to  resorp- 
tion of  the  alveolar  walls  and  bone,  and  attach  itself  to 
the  root  of  the  adjoining  tooth,  resulting  in  ''false  gemi- 
nation." In  what  manner  the  functions  of  the  different 
cells  engaged  in  the  two  distinct  forms  of  vital  action 
may  be  induced  is  not  known. 

Sjntnptoms.— No  definite  symptoms  of  the  disease  can 
be  formulated.  Hypercementosis  may  exist  without  any 
pathological  indication  of  its  presence,  and,  on  the  other 
hand,  it  may  give  rise  to  severe  neuralgic  manifestations, 
at  times  located  in  distant  parts.  Dr.  Flagg^  records 
cases  of  severe  functional  complications  of  the  eye,  ear, 
and  other  parts,  apparently  arising  as  reflex  disorders 
from  hypercementosis.  Extraction  of  the  affected  root 
in  each  instance  being  followed  by  a  cure  of  the  asso- 
ciated disturbance.  Locally  the  gum  color  remains  nor- 
mal, and  the  tooth  or  root  is  firmly  fixed  in  its  socket. 
A  slight  response  to  pressure  is  usually  noted. 

Dia.gnosis.— Without  well  defined  symptoms  an  ac- 
curate diagnosis  cannot  be  reached  without  difficulty.  By 
elimination  the  various  pulp  diseases,  and  those  of  the 
pericementum,  are  negatively  diagnosed,  the  possible  hy- 
percementosis remaining.  The  long  period  during  which 
painful  manifestations  may  be  recalled  by  the  patient,  at 
first  insignificant,  but  growing  more  and  more  severe, 
may  be  taken  as  corroborative  of  the  diagnosis.  The 
usual  slight  response  to  pressure,  although  this  may  be 

*  Dental  Cosmos,  1878. 
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absent,  furtlier  supports  the  diagnosis  of  perieementa 
involvement.  In  nearly  all  cases  the  diagnosis  can  b 
verified  with  the  aid  of  the  X-ray. 

Therapeutics.— Treatment  directed  with  the  aim  o 
conserving  the  tooth  almost  always  ends  in  failure.. How- 
ever, the  end  may  justify  the  attempt.  If  an  apparent 
cause  for  the  condition  can  be  found,  such  as  malocclu- 
sion, or  lack  of  occlusion,  or  fillings  impinging  upon  the 
pericementum,  it  should  be  removed.  Counterirritants 
should  be  ai)plied  to  the  gum.  An  alterative  may  be 
suggested  and  given  with  the  approval  of  the  patient's 
jihysician.  If  this  plan  of  treatment  proves  unfruitful, 
the  tooth  must  bo  extracted.  In  many  cases  of  hyj^er- 
cementosis  the  enlargement  of  the  root  makes  extraction 
extremely  difficult.  Its  locked  condition  invites  fracture, 
the  remaining  end,  which  must  be  removed  if  relief  is  to 
be  afforded,  necessitating  at  times  the  removal  of  the 
overlying  bone;  or  the  alveolar  walls  are  so  severely 
strained  as  to  result  in  an  alveolitis  after  extraction. 
The  pain  following  this  is  almost  unbearable,  and  re- 
quires for  its  control  persistent  and  efficient  local  medi- 
cation, and  at  times  only  internal  medication  will  give 
relief.  liOcally  nothing  exceeds  in  efficiency  the  injec- 
tion of  a  1  per  cent,  solution  of  cocain,  preferably  made 
in  a  combination  of  menthol,  extract  of  hamamelis,  and 
distilled  water,  as  per  the  following: 

IJ         Hydrochlor.  cocain   grs.  v 

Menthol grs.  xx 

Ext.  hamamelis    ] 

Water  dist [  »*  •^'' 

M.     Sig. — Use  15  to  30  m.  of  the  solution. 

Internally  it  may  be  necessary  to  use  %  grain  of 
sulph.  morphia,  which  may  be  repeated  in  one  hour. 
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Resorption  of  the  Roots  of  Permanent  Teeth 

Definition. — Root  resorption  of  the  permanent  teeth 
is  a  pathologic  removal  of  the  cementum  and  dentin  of 
the  root  by  multinucleated  cells,  which  apparently  have 
been  stimulated  into  resorptive  activity,  owing  to  chronic 
irritation. 

Etiology.— Any  form  of  prolonged  irritation  which  is 
capable  of  attracting  the  phagocytic  cells  may  be  asso- 
ciated with  the  phenomena  of  resorption.  Canal  fillings 
extending  beyond  the  ai)ex  are  commonly  associated  with 
the  process.  Perhaps  as  commonly  may  the  effect  be 
noted  upon  teeth  which  have  been  replanted,  transplant- 
ed, or  implanted.  Caries  extending  upon  the  root  fre- 
quently has  been  found  to  be  related  with  resorption. 
Foreign  bodies  irritating  the  pericementum  may  be 
causative  factors.  In  some  instances  no  tangible  cause 
appears  to  exist.  That  the  process  in  these  cases  with- 
out apparent  cause  can  be  explained  by  the  existence  of 
a  dyscrasia  ^  does  not  seem  well  founded.  It  may  be  that 
the  chemotactic  property  of  the  irritant  offers  the  ex- 
planation of  the  process,  and  that  in  those  cases  in  which 
resorption  occurs  without  any  tangible  irritant  the  ex- 
l)lanation  may  be  found  to  be  in  the  failure  to  detect  a 
cause.  Irritants  floating  in  the  blood  stream  may  have 
been  infiltrated  into  the  connective  tissue  of  the  perice- 
mentum, which  subsequently,  by  a  positive  chemotaxis, 
attracted  the  phagocytic  cells,  the  essential  cells  in  the 
conduct  of  the  process. 

Pathology  and  Morbid  Anatomy.— Present  knowledge 
concerning  resorption  of  bone  regards  it  as  being  related 
to  resorption  of  other  tissues,  and  views  the  leukocytes 
as  the  necessary  elements  of  the  process.    **The  recog- 

*  Burchard  's  *  *  Pathology  and  Therapeutics. ' ' 
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nition  of  the  nature  of  the  osteoclasts  as  originating  in 
the  leukocytes  may  be  considered  as  a  great  step  in 
advance,  as  it  leads  one  to  regard  many  of  the  processes 
at  work  in  the  hard  and  soft  tissues  as  essentially  sim- 
ilar in  nature.  According  to  Ziegler,  *  recent  researches 
into  the  absorption  of  bone  appear  to  place  it  on  a  level 
with  absorption  of  other  tissues,  and  to  view  them  all 
from  the  same  standpoint. '  "  ^  Any  of  the  aforemen- 
tioned causes  may  be  the  means  of  attracting  the  leuko- 
cytes to  the  field  of  irritation,  **and  these  singly,  or  unit- 
ing together  to  form  giant  cells,  attack  and  take  into 
their  interior  the  particles  to  be  removed."  If  these 
cells  fail  to  remove  the  foreign  body  connective  tissue 
may  form  about  it  and  encyst  it.  In  the  removal  of  bony 
structures  these  cells  very  likely  elaborate  an  acid  ca- 
pable of  effecting  dissolution  of  bony  tissue.  The  re- 
maining organic  matrix  may  be  digested  by  these  cells. 
In  this  manner  any  portion  of  the  root  may  be  removed 
(Fig.  88).  When  teeth  are  implanted,  transplanted, 
or  roi)lanted,  a  vascular  reaction  occurs  with 
its  associated  fibrinous  exudate  and  corpuscu- 
lar migration.  The  presence  of  the  root  stim- 
ulates a  resorptive  activity  of  the  leukocytes 
and  the  root  is  romo\^ed  in  spots.  Encystment 
also  takes  i)lace  through  connective  tissue  for- 
F,„  s8  —  oi^^tions,  as  well  as  deposits  of  bone,  and  the 
Root  Re-    root  in  tliis  wav  becomes  fixed.    The  resorp- 

SORPTION.  .  .,  t»\  1         1  A  11^-i 

tive  activity  of  the  leukocytes  may  be  checked 
and  the  tooth  remain  in  position.  On  the  other  hand,  if 
the  inflaniniatory  symptoms  do  not  subside,  bone  depo- 
sition does  not  occur  and  the  resorptive  activity  is 
greater. 

Sjanptoms  and  Diagnosis— A  vague  imcomfortable 

*  noi>owell  Smith.  * '  Patho-histology. ' ' 
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feeling  may  be  associated  with  a  tooth,  which  may  in- 
crease when  pressure  is  made  upon  the  affected  root. 
These   symptoms,    with    the    loosening    of    the    tooth, 
W'hich  usually  is  a  concomitant,  indicate  a  pericemental 
involvement.     Within  the  usual  lines  of  treatment  an 
entrance  is  made  into  the  pulp  canal.    If  the  pulp  is  vital 
^t  IS  killed  and  removed,  and  in  the  filling  of  the  canal 
ti^e    shortened  root  is  discovered.    If  the  resorption  oc- 
curs upon  the  lateral  aspect  of  the  root,  every  other 
phase  of  pericemental  affection  is  eliminated  excepting 
hyj^erplasia.     An  X-ray  picture  should  then  definitely 
^^t;^rmine  the  diagnosis. 

TPherapeutics.— If  the  condition  is  diagnosed  and  the 

^^Vise,  as,  for  example,  a  protruding  canal  filling,  can 

h^  removed,  this  is  done,  and  the  condition  further  treat- 

^^    as  one  of  aseptic  pericementitis.     If  the  annoying 

^^Xisation  or  pain  continues,  the  tooth  must  be  extracted. 

Systemic  Non-septic  Pericementitis 

Definition.— An  aseptic  pericementitis  following  sys- 
temic conditions,  or  the  effect  of  drugs  taken  internally. 

Eliology.— It  has  been  frequently  observed  that 
patients  classed  under  the  arthritic  group  develop  a  vas- 
cular disturbance  of  the  pericementum,  which  can  only 
be  explained  as  occurring  in  consequence  of  an  infiltra- 
tion into  the  pericementum  of  imi)erfectly  oxidized  prod- 
ucts characteristic  of  this  group  and  occurring  in  other 
parts  of  the  body.  That  uratic  dei)osits  are  found  upon 
the  roots  of  teeth  has  been  conclusively  shown  by  Peirce 
(see  Pyorrhea  Alveolaris),  and  that  these  deposits  are 
cai)able  of  exciting  vascuhir  disturbances  is  a  well  known 
fact.  It  is  also  well  known  that  i)atients  classed  as 
arthritic  exhibit  pericemental  disturbances,  which  read- 
ily respond  to  the  general  treatment  applied  in  such 
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cases  with  little  or  no  local  treatment.  Other  toxic  sub- 
stances retained  in  the  circulation  expressive  of  malnu- 
trition and  other  diseases  may  lead  to  similar  pericemen- 
tal disturbances.  Ptomain  poisoning  may  be  cited  as  a 
disease .  frequently  involving  the  roots  of  several  or  all 
of  the  teeth  in  serious  disturbance.  (In  these  cases  the 
disease  is  of  septic  origin.)  The  local  effects  of  such 
drugs  as  mercury,  lead,  potassium,  iodid,  etc.,  taken  in- 
ternally for  a  long  time,  are  too  well  known  to  require 
more  than  passing  notice. 

Pathology  and  Morbid  Anatomy.— The  retention  in 
the  circulation  of  abnormal  waste  material  and  its  sub- 
sequent deposition  in  the  pericementum  is  followed  by  a 
dilatation  of  the  arteries  and  an  exaltation  of  the  peri- 
cemental sensitivity,  in  proportion  to  the  vascular  dis- 
turbance; the  veins  next  dilate,  the  tooth  loosens,  be- 
comes increasingly  painful  upon  pressure,  and  the  over- 
lying gum  color  is  deei^ened.  If  the  irritation  continues, 
i.  e.,  if  the  cause  continues  to  act,  a  fibrinous  exudate 
and  dia})edesis  of  the  leukocytes  occur.  This  marks  a 
more  painful  period  of  the  disease.  If  the  condition  be 
now  taken  in  hand,  both  as  to  the  systemic  factor  of 
the  disease  and  the  local  disturbance,  the  symptoms  usu- 
ally yield  promptly;  but  if  infection  takes  place,  a  peri- 
cemental  abscess  may  follow  and  mark  a  still  more  pain- 
ful period  of  the  disease,  and  one  which  usually  ends  in 
loss  of  the  tooth.  This  is  not  an  unusual  occurrence 
in  those  cases  in  which  the  pericemental  disturbance  ap- 
pears to  be  associated  with  the  arthritic  state. 

Symptoms.— The  symptoms  are  those  of  pericemen- 
titis— pain  upon  pressure,  looseness  and  extrusion  of 
the  tooth,  and  discoloration  of  the  overlying  gum  tissue 
Their  severity  depends  upon  the  intensity  of  the  action 
of  the  irritant.    If  pyogenic  infection  has  taken  place,  in- 
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tense  throbbing  pain  is  experienced,  the  gum  tumefies 
somewhere  near  the  apex,  and  finally  a  discharge  of  pus 
takes  place.  In  multirooted  teeth  the  center  of  the  dis- 
turbance may  be  at  the  bifurcation  of  the  roots.  These 
eases  almost  always  end  in  extraction,  owing  to  the  se- 
verity of  the  symptoms,  frequently  before  a  diagnosis 
has  been  reached. 

Dia.gnosis.— The  diagnosis  of  non-septic  systemic 
pericementitis  is  usually  reached  without  difficulty.  The 
symptoms  point  to  pericementitis.  The  translucency  of 
the  crown,  the  possible  absence  of  a  large  filling,  and  the 
positive  response  to  the  test  for  pulp  vitality  clearly 
point  to  a  systemic  factor.  Further  questioning  usually 
discloses  a  history  of  gout  or  of  the  internal  administra- 
tion of  one  of  the  drugs  capable  of  involving  the  peri- 
cementum. 

Therapeutics.— If  the  condition  be  a  gouty  manifes- 
tation proper  general  treatment  must  be  accorded;  for 
the  acute  pain  nothing  is  more  serviceable  than  the  fol- 
lowing : 

^         Aspirin  grs.  xxx 

Saloli grs.  xxx 

M. — Et  divid  capsula?  No.  xii. 
Sig. — One  capsule   to  be   followed  in  one 
hour  by  another. 

One  or  two  capsules  materially  aid  in  controlling  the 
pain.  It  is  always  best  to  consult  with  the  patient's 
physician  before  prescribing  this  or  any  other  internal 
remedy.  Locally,  rest  should  be  afforded  the  affected 
tooth  (see  acute  apical  abscess),  iodin  and  aconite  ap- 
plied to  the  gum  tissue,  and  antiseptic  mouth  washes  or- 
dered with  an  insistence  upon  frequent  usage  of  same. 
Applications  of  full  strength  lactic  acid  to  the  root  of 
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the  affected  tooth  will  be  found  to  be  of  great  service. 
If  the  condition  originates  from  drugs  taken  internaUy 
their  further  use  must  be  inhibited,  which  in  most  in- 
stances results  in  a  speedy  return  to  a  normal  state. 

Degenerations  of  the  Pericementum 

Hopewell-Smith  first  called  attention  to  a  fibroid  de- 
generation of  the  pericementum  occurring  as  a  senilic 
change  and  characterized  by  an  increase  in  the  size  of 
the  pericemental  fibers,  the  loss  of  their  nuclei  and  nor- 
mal structural  arrangement,  and  the  appearance  of 
areolar  spaces.  That  various  forms  of  degenerations  of 
the  pericementum  may  arise  is  very  likely,  indeed  in 
view  of  its  exposure  to  the  great  number  of  causative 
factors,  both  internal  and  local,  which  are  capable  of  ex- 
citing a  continued  altered  blood  supply.  A  number  of 
the  local  causes  capable  of  inducing  changes  in  the  peri- 
cementum have  been  studied;  of  these  the  most  promi- 
nent are  overuse  of  teeth,  partial  and  complete  disuse 
of  teeth. 

Overuse  of  Teeth.— Definition. — Excessive  strain  or 
a  condition  of  overwork  associated  with  one  or  more 
teeth. 

Etiology. — Certain  habits,  such  as  gum  or  tobacco 
chewing,  may  imi)ose  a  strain  upon  the  pericementum 
exceeding  its  normal  cajiacity.  Teeth-gritting  may  also 
produce  it.  Excess  of  filling  material,  either  proximally 
or  occlusally,  is  likely  to  establish  a  state  of  overwork 
or  overstrain  of  the  i>ericementum  productive  of  patho- 
logical changes.  Perhaps  a  more  common  cause  is  the 
loss  of  two  or  more  teeth,  subjecting  the  remaining  tooth 
or  tooth  to  the  work  of  mastication  formerly  shared  in 
by  all  the  tooth  upon  that  side.  Another  prominent 
cause  of  overstrain  of  the  i^ericementum  is  to  be  found 
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when  one  or  more  teeth  are  utilized  as  attachments  in 
poorly  planned  bridgework,  or  in  being  made  to  serve 
as  supports  for  clasp  dentures. 

Pathology  and  Morbid  Anatomy. — Any  of  the  afore- 
mentioned causes  producing  the  condition  of  overwork 
of  the  pericementum  first  gives  evidence  of  this  by  a 
heightened  sensitivity  of  the  pericementum,  the  tooth 
becoming  tender,  due  to  the  dilatation  of  the  arterial 
vessels.    This  is  followed  by  a  dilatation  of  the  venous 
vessels  with  its  resultant  stasis.     The  tooth  is  slightly 
extruded  and  loosened.     Rarely,  if  infection  does  not 
^^<^ur,  do  any  of  these  phenomena  assume  an  acute  form. 
Tho  continued  disturbance  of  the  blood  supply  of  the 
Pei^icementum  and  alveolar  walls  soon  lead  to  their  de- 
K^xieration  and  death.     The  changes  occurring  in  the 
Pericementum  owing  to  the  chronic  irritation  predispose 
^^  to  infection,  which  may  take  place  at  any  time,  leading 
^^  acute  inflammatory  and  suppurative  phenomena.    Hy- 
perplasia of  the  cementum  is  not  an  uncommon  concom- 
^tant  of  overworked  pericementi. 

Symptoms. — The  symptoms  are  those  of  a  mild  asep- 
tic pericementitis.  The  tooth  responds  to  pressure,  is 
somewhat  extruded  and  loosened,  and  the  overlying  gum 
is  discolored.  Alveolar  resorption  is  also  usually  pres- 
ent. 

Diagnosis. — The  symptoms  indicate  a  pericemental 
disturbance.  The  history  of  the  case  may  indicate  an 
overstrain  of  the  pericementum  associated  with  a  habit, 
such  as  gum  chewing;  or  a  clasp  fitted  to  a  certain  tooth 
may  clearly  associate  the  cause;  or  the  loss  of  several 
teeth,  together  with  the  gradual  development  of  the  dis- 
turbance subsequent  to  the  loss,  usually  leaves  no  room 
for  doubt  as  to  the  nature  of  the  affection. 

Therapeutics. — The  principle  of  the  treatment  ap- 
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plied  in  these  cases  is  the  elimination  of  the  cause  and 
surgical  rest  for  the  affected  tooth.  If  these  fail  to  lead 
to  recovery  i)atho]ogical  complications  exist,  which  sure- 
ly signify  loss  of  the  tooth.  Medication  is  of  secondary 
importance  in  the  treatment  of  this  affection,  although 
usually  helpful.  Counterirritation  by  means  of  iodin  to 
the  gum  is  of  service;  so,  too,  is  the  application  of  full 
strength  lactic  acid,  or  10-20  per  cent,  trichloracetic  acid, 
to  the  root  of  the  tooth.  Antiseptic  washes  should  be 
frequently  employed  to  guard  against  infection. 

Disuse  of  Teeth. — Definition. — Disuse  of  teeth  implies 
a  condition  the  reverse  of  that  previously  considered, 
viz.,  overuse.    It  may  be  partial  or  complete. 

Partial  Disuse  of  Teeth. — Etiology. — When  one  or 
more  teeth  are  lost  upon  the  same  side  of  the  arch  the 
defective  state  of  the  mastication  upon  that  side  induces 
the  patient  to  use  the  more  effective  side,  resulting  in 
a  partial  disuse  of  the  teeth  situated  upon  the  defective 
side.  Partial  disuse  of  teeth  may  also  arise  when  cer- 
tain teeth  are  afflicted  with  pyorrhea  and  unable  to  com- 
fortably withstand  the  stress  of  mastication.  In  these 
cases  the  patient,  in  order  to  avoid  the  pain  arising  when 
pressure  is  made  upon  the  diseased  roots,  soon  estab- 
lishes the  habit  of  more  actively  using  the  teeth  not 
diseased,  and  this  habit  may  persist  after  the  pyorrhetic 
condition  has  been  eliminated.  The  constant  usage  of 
soft  food  may  in  time  deprive  the  pericementi  of  a  nor- 
mal blood  supply  and  lead  to  similar  changes  as  those 
occurring  from  disuse. 

Path()lo()ii  and  Morbid  Anatomy. — Every  organ  of  the 
body  rcMjuires  a  normal  blood  supi)ly  for  the  continuance 
of  its  state  of  normality.  An  insufficient  blood  supply 
means  insufficient  nourishment,  and  is  soon  followed  by 
atony,  degeneration,  and  finally  necrosis.     With  these 
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changes  the  resistance  of  the  part  is  lowered  and  in- 
fective processes  may  be  set  up.  Partial  disuse  of  teeth 
also  favors  the  retention  of  food  debris  and  bacteria 
about  the  gum  margin,  followed  by  fermentations,  and 
leading  to  gingivitis  and  further  pathological  complica- 
tions, ending  in  loss  of  the  tooth. 

Diagnosis. — A  very  careful  examination  of  the  oc- 
clusal relations  of  the  teeth,  and  inquiry  as  to  the  food 
habit  of  the  individual  and  his  method  of  mastication, 
usually  discloses  the  condition  of  partial  disuse. 

Therapeutics. — The  patient  should  be  forcibly  im- 
pressed with  the  possible  pathologic  sequelae  attending 
disuse  of  one  or  more  teeth.  Artificial  teeth  should  be 
inserted  to  supply  missing  ones,  thus  perfecting  the 
ability  to  masticate  upon  the  side  formerly  defective. 
The  habit  of  utilizing  only  certain  teeth  during  mastica- 
tion must  be  corrected,  as  must  also  the  use  of  only  soft 
food.  Friction  of  the  gum  with  the  brush  is  a  corrective 
therapeutic  means,  and  the  use  of  suitable  washes  to 
prevent  oral  fermentation  may  prevent  those  secondary 
pathologic  complications  that  are  so  likely  to  seriously 
menace  the  conservation  of  the  tooth. 

Complete  Disuse. — Definition, — Complete  disuse  sig- 
nifies a  condition  in  which  a  tooth  or  teeth  perform  no 
work  whatever. 

Etiology. — Complete  disuse  is  due  to  the  loss  of  the 
antagonizing  members  of  a  tooth.  If  the  lost  teeth  are 
not  replaced,  or  if  the  tooth  so  situated  cannot  be  made 
to  serve  as  an  abutment  in  bridgework,  a  condition  of 
comi)lete  disuse  exists. 

Pathology  and  Morbid  Anatomy. — Teeth  that  per- 
form no  work  soon  elongate;  their  pericementi  and  the 
alveolar  walls  atroi)hy  and  degenerate.  Loosening  fol- 
lows, and  is  usually  accompanied  by  infective  processes. 
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In  many  instances  the  pulp  dies  and  an  apical  abscess 
may  supervene.  Masses  of  calcareous  deposits  usually 
exist,  hastening  alveolar  resorption  and  predisposing 
to  gingivitis. 

Therapeutics. — If  the  degenerations  and  loss  of  alveo- 
lar wall  have  not  been  too  great,  conservation  is  possible, 
providing  the  tooth,  or  teeth,  are  brought  into  use.  This 
necessitates  either  plate  or  crown  and  bridgework.  The 
tooth,  or  teeth,  should  be  freed  of  all  deposits.  Existing 
gingivitis  should  be  treated  by  applications  of  astrin- 
gent and  antiseptic  agents;  the  patient  should  be  in- 
structed to  practice  gum  massage,  and  further  impressed 
with  the  importance  of  continued  oral  prophylaxis.  If 
the  degeneration  of  the  alveolar  structures  has  proceed- 
ed to  a  great  degree,  extraction  may  be  inevitable. 

DISEASES     OF     THE     PERICEMENTUM     ORIGINATING 

AT  THE  GUM  MARGIN 

Diseases  of  the  pericementum  having  their  inception 
at  the  gum  margin,  as  a  rule,  are  characterized  by  an 
inflammation  of  the  gum  margin,  pyogenic  infection, 
atrophy,  and  necrosis  of  the  pericementum  and  alveolar 
walls.  They  belong  to  the  first  division  of  those  diseases 
generally  classed  as  pyorrhea  alveolaris  (see  Pyorrhea 
Alveolaris).  The  origin  of  these  diseases  is  so  clearly 
associated  with  an  inflammation  of  the  gum  margin  that 
a  consideration  of  this  affection  is  of  primary  impor- 
tance. 

Marginal  GiNomTis 

Definition.— Marginal  gingivitis  signifies  the  phe- 
nomena of  inflammation  occurring  at  the  gum  margin. 

Etiology.— Writers  appear  to  be  in  accord  in  classify- 
ing the  causes  of  marginal  gingivitis  into  local  and  gen- 
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cral^     These  may  be  subdivided  into  predisposing  and 
exciting.    Locally  the  disease  may  arise  from  unremoved 
food  debris  in  which  fermentation  has  taken  place,  the 
resultant  products  initiating  the  vascular  disturbance. 
Salivary  deposits  impinging  upon  the  gum  margin,  im- 
perfectly finished  fillings,  poorly  fitting  crowns,  the  pres- 
sure of  artificial  plates,  or  any  foreign  body  finding  lodg- 
^^nt  beneath  the  gum  margin  is  competent  to  induce  the 
disease.     Of  the  general  causes  those  associated  with 
^^tilty  metabolism  occupy  a  prominent  position.     It  is 
^o^w  well  known  that  owing  to  faulty  metabolism  poison- 
ous products  are  formed,  capable  of  originating  a  series 
C)f  pathological  phenomena  in  the  tissues   throughout 
the  body.    These  may  also  so  affect  the  eliminating  or- 
gans of  the  body  that  the  normal  waste  products  are 
retained  in  the  circulation,  in  themselves  capable  of  re- 
ducing the  vital  standard  of  the  cells  of  the  body.    These 
substances  may  irritate  the  pericementum  and  gum  mar- 
gin and  finally  induce  passive  hyperemia  and  inflanuna- 
tion.     Dr.  Rhein  reports  after  many  examinations  of 
hospital  patients  that  ** marginal  gingivitis  was  an  ac- 
companiment  of  typhoid   fever,   tuberculosis,  malarial 
disorders,  acute  rheumatism,  pleurisy,  pericarditis,  and 
syphilis,  among  the  acute  diseases.     Of  chronic  nutri- 
tional diseases  it  was  commonly  observed  in  cases  of 
gout,  diabetes,  chronic  rheumatism,   several   forms  of 
nephritis,  scurvy,  chlorosis,  anemia,  leukemia,  and  preg- 
nancy.   Also  in  disorders  of  the  central  nervous  system, 
and  following  the  administration  of  mercury,  lead,  and 
iodin."    Dr.  Talbot's  experiments  upon  dogs  show  that 
the  internal  administration  of  mercury  may  result  in  a 
non-septic  pericementitis.    Dr.  Black  ^  states  that  potas- 
sium iodid  may  be  eliminated  by  the  pericemental  glands, 

*  *  *  American  System  of  Dentistry. ' ' 
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proven  by  tlie  iodin  reaction  of  the  gingival  secretion^ 
and  that  its  elimination  is  usnally  followed  by  a  gin- 
givitis. Dr.  Talbot's  researches  emphasize  the  associa- 
tion between  systemic  conditions — acidosis  and  indicanu- 
ria  (see  Pyorrhea  Alveolar  is) — and  alveolar  affections, 
termed  by  him  interstitial  gingivitis. 

Pathology  and  Morbid  Anatomy.— Any  of  the  local 
or  general  causes  previously  noted  irritating  the  gum 
margin  soon  results  in  a  passive  dilatation  of  the  ves- 
sels, stasis,  and  swelling.  This  in  most  cases  is  com- 
])licated  by  infection,  which  intensifies  the  vascular  dis- 
turbance. The  gum  margin  has  a  deep  red  color,  is  swol- 
len, to  the  extent,  in  some  cases,  of  covering  the  gingival 
third  of  the  crown,  is  painful  when  pressed  upon,  and 
bleeds  most  easily.  The  pericementum  and  alveolar 
wall  soon  become  pathologically  involved,  evidence  of 
])yogenic  infection  is  seen  in  the  api^earance  of  pus 
when  i)ressure  is  made  upon  the  margin,  and  unless  the 
cause  is  eradicated  and  effective  therapeusis  applied  the 
destruction  of  the  alveolar  tissues  i)roceeds  until  the 
tooth  may  become  hoi)elessly  involved. 

Sjnnptoms.— The  margin  of  the  gum  is  swollen  and 
of  a  dee})  red,  or  imri)lish,  color.  The  pain  and  hemor- 
rhage resulting  from  use  of  the  brush  leads  in  most  cases 
to  marked  oral  neglect,  and  the  evidence  of  infection, 
which  in  the  face  of  great  care  is  likely  to  occur,  may 
now  be  seen  in  the  api>earance  of  pus  from  beneath  the 
inflamed  margin,  in  a  deii:ree  seriously  menacing  the 
deei)er  structures.  ''Rhein  describes  a  serpentine  line 
of  inflammation  as  aj^pearing  a  short  distance  above  the 
margins  of  the  gum  in  Bright 's  disease  of  the  kidneys. 
He  considers  it  pathognomonic  of  this  disease."^  The 
writers  have  seen  a  number  of  cases  of  gingivitis  appear- 

*  Burohar«l  an^l  Tnglis,  ** Pathology  ami  Therapeutics." 
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ing  in  diabetics,  apparently  originating  from  the  sys- 
temic disturbance,  as  no  other  cause  could  l)e  assigned, 
without  any  special  gingival  characterizations  worthy  of 
pathognomonic  distinction.  However,  in  reference  to 
Bright 's  disease  this  distinction  may  exist. 

Diagnosis.— The  inflamed  gum  border  associated  with 
salivary  calculus,  or  projecting  filling  material,  or  an 
ill-fitting  crown,  or  decomposing  food  debris,  and  the 
prompt  recovery  which  follows  the  removal  of  the  cause 
without  additional  therapeutic  aid,  clearly  indicate  the 
condition.  The  patient  is  also  impressed  with  the  bleed- 
ing resulting  when  pressure  is  made  against  the  affected 
gum,  which  is  a  symptom  aiding  the  diagnosis.  Those 
cases  originating  from  systemic  causes  are  not  entirely 
cured  by  local  measures.  The  underlying  etiological  fac- 
tor must  be  eliminated,  if  this  is  possible,  in  order  to 
restore  the  normal  state  of  the  gingival  margin.  The 
absence  of  any  local  cause  that  might  account  for  the 
gingival  inflammation  suggests  the  existence  of  a  general 
underlying  cause,  which-  the  history  of  the  case  usually 
brings  to  view. 

Therapeutics.— The  cause  must  be  removed.  If  the 
condition  is  due  to  a  local  cause  its  removal  is  not,  as 
a  rule,  attended  with  much  difficulty.  The  parts  are 
then  sprayed  with  a  25  per  cent,  solution  of  any  of  the 
antiseptic  combinations  upon  the  market,  one  of  which 
is  usually  in  use  in  every  office.  This  usually  arrests 
the  hemorrhage  following  the  removal  of  the  cause.  The 
parts  to  be  treated  are  then  dried  with  sterilized  cot- 
ton, protected  from  moisture,  and  either  full  strength 
lactic  acid  or  20  per  cent,  trichloracetic  acid  applied  to 
the  inflamed  tissue.  In  the  writers'  experience  nothing 
excels  the  therapeutic  value  of  either  agent.  If  the  cause 
has  been  completely  removed  one  application  of  either 
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remedy  usually  suffices;  more  than  a  second  applica- 
tion is  rarely  necessary.  The  importance  of  maintaining 
a  state  of  oral  hygiene  must  be  impressed  upon  the  pa- 
tient. To  accomplish  this  instructions  should  be  given 
as  to  the  efficient  use  of  the  brush,  carrying  a  suitable 
powder;  also  as  to  the  use  of  suitable  antiseptic  washes. 
If  the  diagnosis  etiologically  associates  the  affection  with 
a  systemic  condition,  this  must  receive  therapeutic  at- 
tention, if  the  local  affection  is  to  be  eliminated. 

Salivary  and  Serumal  Calculus 

Definition.— Calcareous  deposits  found  upon  different 
surfaces  of  the  crown,  also  upon  the  roots  of  teeth,  and 
apparently  derived  from  the  saliva  and  the  serum  of 
the  blood. 

Salivary  Calculus  {Ptyalo genie  Calculus) 

Definition.— Calcareous  deposits  consisting  of  the  cal- 
cium salts  of  the  saliva  in  combination  with  organic  sub- 
stances, usually  mucin,  and  found  most  abundantly  in 
situations  approximating  the  ducts  of  outlet  of  the  sali- 
vary glands.  Two  varieties  are  distinguished:  (1)  The 
soft,  friable,  whitish-yellow  deposits  found  upon  the  buc- 
cal surfaces  of  the  superior  molars  and  upon  the  lingual 
surfaces  of  the  inferior  incisors  and  cuspids;  (2)  dark 
deposits,  much  harder  than  the  first  variety,  found  more 
frequently  upon  the  inferior  teeth.* 

Etiology.— The  cause  or  causes  which  may  lead  to  the 
fonnation  of  salivary  calculus  are  not  clearly  deter- 
mined. In  the  Cosmos.  October,  1895,  Dr.  Burchard 
quotes  l>r.  Kirk  as  follows: 

*'l  bolievo  all  these  calculary  deposits  will  be  found 
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to  belong  to  one  great  order;  that  salivary  calculi  will 
be  found  to  be  one  group  of  several  chemical  bodies 
which  are  formed  by  the  precipitation  of  lime  salts  in 
colloid  media,  and  this  is  the  common  factor  in  the  for- 
mation of  calculi  in  general;  that  about  a  nidus  these 
substances  will  be  deposited  or  formed  in  some  definite 
manner;  that  they  are  more  than  mere  agglomerations 
of  lime  salts  with  extraneous  matters ;  that  they  resemble 
calcoglobulin  more  than  they  do  mere  cemented  precipi- 
tates, and  I  believe  all  calculi  will  have  a  family  similar- 
ity in  general  structure,  no  matter  in  what  part  of  the 
body  they  are  formed. ' ' 

Ziegler  ^  states  that  all  free  concretions  have  an  or- 
ganic basis  or  nucleus.  The  views  of  Rainey  and  Hart- 
ing  quite  conclusively  show  the  formation  of  calcoglobu- 
lin to  be  due  to  the  union  between  calcium  salts  and  a 
solution  of  albumin.  In  the  formation  of  salivary  cal- 
culus we  have  the  deposition  of  lime  salts  from  the 
saliva  in  a  colloid  medium,  and,  while  it  cannot  be  defi- 
nitely stated  to  fully  meet  the  conditions  under  which 
calcoglobulin  is  formed,  there  is  certainly  a  strong  re- 
semblance to  it. 

Dr.  Burchard  in  the  Cosmos,  1895,  reports  experi- 
ments and  expresses  the  view  that  salivary  calculus  is 
due  to  the  action  of  lactic  acid  upon  the  salivary  and 
oral  secretions,  forming  a  coagulum  of  mucin  in  which 
are  deposited  precipitated  lime  salts,  mainly  lactophos- 
phate.  Another  source  of  addition  Dr.  Burchard  be- 
lieves to  be  due  to  the  escape  of  carbon  dioxid  upon 
exposure  of  the  salivary  secretion  to  the  air ;  the  carbon 
dioxid  holds  the  calcium  salts  in  solution,  but  upon  its 
escape  on  exposure  precipitation  of  the  calcium  salts 
occurs. 

*  *  *  Pathology. ' ' 
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Til  Ji  paper  by  Dr.  G.  V,  Black  appearing  in  Items 
ij)  liiliTest,  .Tune.  1911,  speaking  of  calcareous  forma- 
tions, doubt  is  exi)ressed  as  to  the  correctness  of  this 
theory  offered  by  Dr.  Burchard.  Dr.  Black's  investiga- 
tions appear  to  show  that  the  deposition  of  the  salts  oc- 
curs because  of  tlio  pres- 
ence of  a  substance  he 
calls  agglutinin  {not  the 
agghitiniu  diseusseil  in 
bacteriology),  being  an 
agglutinating  siihstancp. 
Fig.  89  ilhistrates  this 
substance  discovered  by 
Dr.  Black.  This  investi- 
gator also  expresses  the 
view  that  the  formation  is 
due  to  a  positive  chemo- 
taxis  between  the  salts  in 
the  solution  and  the  de- 
posited agglutinin,  o  r 
globulin.  The  agglutinat- 
ing substance  Dr.  Black 
Ix'tieves  to  be  secreted 
with  the  formed  saliva,  or 
elaborated  at  once  when 
the  saliva  leaves  the 
ducts.  He  furtliermore 
expresses  the  view  that 
the  agglutinating  substance  arises  as  the  result  of  faulty 
metabolism.  Dr.  Burchard  '  writes:  "That  the  deposit 
of  calculus  is  mainly  dependent  upon  the  superabun- 
dance of  calcium  salts  in  the  saliva  is  evidenced  by  the 
fact  that  in  young  children  but  little  calculus  is 

'  Biirpharil 'b  "Pathology."' 


It  was  pressed  down  under  a  ROver-glBsa 

io  a  think  solution  of  shellac  in 
alcohol,  after  thirty  minutea  in  al- 
cohol to  remove  water.  The  gen- 
srai  appearance  of  globulDB  ia  fairly 
well  u^ea,  1^  inoh  lens.  4^  foot 
bellows.      (After  Dr.  Black.) 
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ited  upon  the  teeth,  though  the  oral  fermentatioa  is  not 
lacking." 

In  the  paper  by  Dr.  Black  previously  referred  to  he 
expresses  his  belief  that  the  formation  of  calculus  is  not 
dependent  "upon  the  presence  of  more  or  less  calcium 
salts  in  the  blood,  body  cells,  body  juices,  or  secretions." 
"The  amount  of  calcium  salts  may  become  abnormally 
large  or  small,  possibly,  in  a  given  secretion,  and  yet 
not  be  a  factor  of  consequence  in  the  deposit  of  any  of 
■  the  oral  calculi."  "This  deposit  will  depend  primarily 
on  the  formation  and  deposit  of  the  agglutinating  sub- 
stance in  which  the  precipitated  particles  are  caught  and 
held." 

Fig.  90  shows  the  laminated  structure  of  calculus; 

the  laminations  may  repre- 

sent  periods  of  activity.  In  i  ■■  )  j 

nearly  all  cases  of  salivary 
deposits  evidence  of  putre- 
faction is  present  in  the 
existence  of  offensive 
odors.  This  indicates  that 
bacteria  become  entangled  fiu.  90.— a,  Nid 
in  the  formation,  and  that 
sufficient  free  organic  matter  is  present  to  admit  of  its 
putrefactive  dissolution  by  the  imprisoned  bacteria. 

Composition  of  Salivary  Calculus.— Harlan,  "Ameri- 
can System  of  Dentistry,"  quoting  Schehvetskey,  gives 
the  following  analysis: 

Water  and  organic  matter 22.07 

Magnesium  phosphate  1.07 

Calcium  phosphate  67.18 

Caleiam  carbonate    8.13    ' 

Calcium  fluorid  1.55 
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Dr.  Talbot  gives  the  analysis  of  Stevenson,  as  fol- 
lows : 

Water  and  organic  matter 21.48 

Magnesium  phosphate  '. 1.31 

Calcium  phosphate  with  a  little  car- 
bonate and  a  trace  of  fluorid 77.21 

These  two  analyses  differ  but  slightly.  They  both 
show  that  salivary  calculus  consists  of  over  77  parts  of 
inorganics,  67  parts  of  which  is  the  calcium  phosphate, 
the  remaining  10  parts  consisting  of  the  carbonate  and 
fluorid  of  calcium,  in  the  proportion  of  about  8^4  parts 
of  the  former  to  ly^  parts  of  the  latter.  This  has  a 
bearing  upon  the  contention  occasionally  made,  without 
scientific  data  for  its  basis,  that  salivary  calculus  is 
formed  through  combination  of  carbon  dioxid  exhaled 
in  respiration  with  the  calcium  salts  of  the  saliva,  form- 
ing calcium  carbonate,  and  being  deposited  in  the  situa- 
tions in  which  calculus  is  generally  found.  If  this  were  so 
salivary  calculus  would  consist  largely  of  calcium  car- 
bonate, which  is  not  what  its  chemical  analysis  reveals. 

Pathological  Effects.— Deposits  of  salivary  calculi  act 
as  irritants  to  the  gum  margin,  inducing  hyperemia, 
stasis,  and  its  catarrhal  accompaniment.  This  condition 
favors  infection,  which  usually  takes  place,  resulting  in 
a  more  serious  vascular  disturbance  of  the  gum  margin, 
and  frequently  in  pus  formation.  In  some  instances, 
usunlly  those  in  which  the  hygienic  measures  have  been 
practiced  by  the  patient,  aided  by  what  may  be  termed 
the  resistance  of  the  oral  mucous  membrane  and  gum  tis- 
sue, infection  of  the  jrum  margin  does  not  take  place,  but 
a  pro^jressive  rosori)tion  of  the  alveolar  wall  and  loosen- 
ing of  the  tooth  are  noted,  and  this  may  continue  until 
the  tooth  can  be  removed  with  the  fingers.     In  those 
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cases  ill  which  infection  occurs  and  pus  forms,  the  phe- 
nomena are  those  of  pyorrhea  alveolaris.  The  toxic  sub- 
stances elaborated  beneath  the  gum  border  may  enter  the 
stomach  and  intestines  and  not  only  pathologically  in- 
volve the  alimentary  canal,  but  they  may  gain  entrance 
into  the  circulation  and  seriously  menace  other  organs 
of  the  body.  It  is  now  quite  well  recognized  that  sali- 
vary calculus  with  its  consequent  marginal  gingivitis  and 
generally  present  pus  may  be  the  causative  antecedent  to 
a  number  of  morbid  phenomena,  seriously  threatening 
the  health  of  the  patient. 

Therapeutics.— The  first  step  in  the  treatment  is  to 
spray  the  mouth  with  a  suitable  antiseptic  solution,  in 
order  to  remove  as  much  foreign  substance  as  this  means 
may  allow.  For  this  purpose  a  25  per  cent,  solution  of 
hydrogen  dioxid  forced  under  a  25-pound  pressure  over 
the  gum  tissue  and  teeth,  and  held  in  the  mouth  for  fully 
two,  or  still  better,  three,  minutes,  and  followed  by  a 
25  per  cent,  solution  of  any  one  of  the  many  antiseptic 
combinations  upon  the  market,  much,  if  not  all,  of  the 
infective  matter  formed  beneath  and  around  the  margin 
is  eliminated  from  the  field  of  operation,  and  the  dan- 
ger of  carrying  septic  organisms  into  the  deeper  tissue 
during  the  removal  of  the  deposits  is  materially  les- 
sened. 

The  next  step  is  the  removal  of  the  deposits.  For 
this  purpose  many  instruments  have  been  devised.  Most 
operators  soon  profess  a  preference  for  certain  forms 
which  in  their  hands  appear  most  effective.  It  is  useless 
to  describe  instruments  and  methods  of  their  employment 
for  the  removal  of  calculi,  when  the  i)ersonal  eciuation 
plays  so  important  a  part  in  this  operation.  The  imi)or- 
tant  desideratum  is  that  all  particles  must  l)e  removed 
from  around  and  beneath  the  margin,  and  the  effort  must 
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be  continued  until  a  perfectly  smooth  surface  is  finally 
formed. 

If  the  gum  margin  has  not  been  seriously  disturbed 
the  removal  of  the  deposits  and  the  use  of  an  antiseptic 
wash  usually  suffice  to  establish  its  normal  state;  but  if 
evidence  of  inflammation  exists  it  is  better  to  apply 
either  lactic  or  trichloracetic  acid,  as  recommended  in 
the  treatment  of  marginal  gingivitis.  If,  through  loss  of 
the  alveolar  wall,  the  tooth  or  teeth  are  loosened,  a  suit- 
able splint  (see  Pyorrhea  Alveolaris)  should  be  con- 
structed. The  patient  must  also  be  impressed  with  the 
importance  of  i)eriodic  examinations  and  treatments  m 
order  to  prevent  excessive  redepositions. 

Previous  to  Dr.  Black's  recent  investigations  no  men- 
tion has  been  made  of  internal  medication  as  a  means 
of  abating  these  formations.  Dr.  Black  reports  that, 
when  he  observed  the  formation  of  calculus  to  be  rapid, 
a  saline  cathartic  within  a  few  hours  would  control  the 
formation  for  a  p(»riod  of  one  to  four  weeks.  The  infer- 
ence, however,  must  not  be  drawn  from  this  that  con- 
stipation is  an  etiological  factor  in  calcareous  forma- 
tions. Dr.  Black  entertains  the  view  that  the  formations 
more  likely  depend  upon  the  formation  of  a  larger 
amount  of  chyle  than  can  be  assimilated,  and  that  this 
leads  to  a  faulty  metabolism  in  which  the  agglutinating 
substance  is  formed  and  deposited  from  the  secretions. 
The  cathartic  by  increasing  elimination  tends  to  correct 
this. 

Scrunidl  Calculus  {Sanguinary  Calculus) 

Definition.  Deposits  found  upon  the  roots  of  teeth 
at  a  point  between  the  gum  nuirgin  and  apex  of  the 
root  and  derived  from  the  serum  of  the  blood.    Writers  * 

*  Burchani  ami   In^lis,  "Pathology  and  Therapeutics.** 
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distioguish  several  varieties  of  serumal  calculus:  (1) 
subgingival  calculus,  a  variety  apparently  associated 
with  an  altered  secretion  from  the  gum  margin  in  the 
presence  of  fermentation;  (2)  a  variety  associated  with 
a  chronic  pus  formation,  called  pyogenic  calculus;  (3) 
a  variety  found  near  the  apex  of  the  root  associated 
with  the  gouty  diathesis,  and  found  by  Peirce  to  consist 
of  aratic  salts,  called  by  him  hematogenic  calculus.  It 
is  questionable  whether  in  the  state  of  our  present  knowl- 
edge we  are  justified  in  naming  pyogenic  calculus  as  a 
separate  and  distinct  formation.  In  other  words,  if  a 
variety  of  calculus  formation  originates  in  the  presence 
of  a  septic  process,  the  first  and  second  divisions  of  the 


Caused  by  deposits  of  serumal  cal- 
culus under  the  ginsi vs.  (Black.) 

above  classification  are  so  closely  related,  if  not  identi- 
cal, that  one  division  may  be  made  to  include  all  such 
formations. 

Subgingival  Calculus. — Definition. — A  formation  of 
calculus  found  between  the  gum  mar^n  and  the  tooth, 
mach  darker  than  salivary  calculus,  usually  formed  in 
small  smooth  masses. 

Etiology. — Subgingival  calculus  (Figs.  91  and  92) 
a]»peara  to  be  due  to  the  retention  of  food  debris  at  the 
gum  margin,  which  undergoes  fermentation,  inducing  an 
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irritation  of  the  gum  margin  and  a  precipitation  of  the 
calcium  salts  contained  in  its  secretion.  Exact  knowl- 
edge as  to  the  cause  of  this  formation  is  not  at  hand. 
Another  possible  explanation  as  to  its  etiology  is  that 
it  represents  an  effort  of  the  gum  margin  to  eliminate 
waste  products  from  the  system.^  The  more  likely  ex- 
planation is  the  former.  The  presence  of  fermentation 
at  the  gum  border  is  followed  by  a  vascular  disturb- 
ance in  the  gum  tissue  and  an  alteration  in  its  secretion. 
It  is  likely  that,  as  a  result  of  the  vascular  disturbance, 
a  serous  exudate  occurs;  the  calcium  salts  of  the  blood 
are  now  in  direct  contact  mth  a  mass  of  organic  matter 
in  a  state  of  fermentation.  A  reaction  between  the  two 
is  not  unlikely,  with  its  resultant  calcareous  formation. 

Pathological  Effects. — These  are  similar  to  those  of 
the  ptyalogenic  calculus.  Resorption  of  the  alveolar 
process  occurs  and  the  tooth  loosens.  The  gum  margin 
becomes  hyperemic,  infection  usually  follows,  and  the 
phenomena  of  inflammation  are  in  evidence.  Unless 
remedial  measures  are  applied  the  pericementum  and 
alveolar  wall  are  i)rogressively  destroyed,  and  the  tooth 
may  finally  bo  lifted  from  the  socket  with  the  fingers. 

Therapeutics, — The  treatment  also  is  similar  to  that 
of  ptyalogenic  calculus.  The  deposits  must  be  removed. 
In  many  instances  this  proves  to  be  corrective  of  further 
pathological  eflFects.  Prior  to  the  removal  of  the  de- 
posits the  gum  margins  should  be  sprayed  as  suggested 
in  the  treatment  of  ptyalogenic  calculus.  After  the  re- 
moval of  the  deposits,  lactic  acid,  or  20  per  cent,  tri- 
chloracetic acid,  is  to  be  applied  to  the  inflamed  tissue. 
If  the  deposits  have  boon  thoroughly  removed  one  ap- 
l>lication  of  either  agent  usually  suffices  to  reduce  the 
inflammation.     The  importance   of  future  prophylaxis 

*  Burchard  and  Inglis,  *  *  Pathology  and  Therapeutics. ' ' 
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treatments  must  be  impressed  upon  the  patient.  In  Dr. 
Black  *s  recent  investigations,  previously  reported,  he 
does  not  view  with  favor  the  use  of  medicines  or  antisep- 
tics in  the  treatment  of  the  pathological  effects  of  cal- 
culus. He  recommends  the  removal  of  all  deposits  and 
the  irrigation  of  the  pockets  with  normal  salt  solution. 
A  reduced  diet  may  also  prove  beneficial.  The  restric- 
tions as  to  the  local  use  of  the  commonly  accepted  rem- 
edies generally  utilized  in  the  treatment  of  these  condi- 
tions, originating  from  so  high  an  authority  as  Dr.  Black, 
will  surely  impress  themselves  upon  the  members  of  the 
profession. 

Hematogenic  Calculus. — Definition. — A  formation  of 
calculus  usually  found  near  the  apex  of  the  root,  occur- 
ring in  those  individuals  fittingly  classed  as  ** gouty," 
in  consequence  of  the  excessive  retention  in  the  blood  of 
those  salts  characteristic  of  this  class  of  patients. 

Etiology. — The  clinical  association  of  certain  well  de- 
fined pathological  states  with  those  types  of  faulty  met- 
abolism characterized  by  an  excess  of  uric  acid  in  the 
blood,  and  its  deposition  in  the  form  of  urates  through- 
out the  body,  have  been  fully  considered  by  many  writ- 
ers. Whether  the  excess  of  uric  acid  is  due  to  insuffi- 
cient oxidation  or  an  excess  of  nitrogenous  or  starchy 
food,  the  products  of  which  are  imperfectly  oxidized  by 
the  cells,  or  which  may  derange  the  hepatic  functions, 
or  to  reduced  elimination  of  waste  substances,  is  not  the 
important  question  here  to  be  discussed.  The  fact  re- 
mains that  uratic  salts  are  deposited  in  various  tissues 
and  joints,  and  that  such  deposition  may  take  place  in 
the  pericementum,  as  has  been  demonstrated  by  Poirce; 
calculi  scraped  from  the  roots  of  teeth  in  which  the  gum 
margin  remained  intact  responded  to  the  murexid  test, 
showing  the  presence  of  urates  in  the  deposits.    It  must 


292    DISEASES   OF   THE   PERICEMENTUM 

not  be  understood  that  the  entire  deposit  consists  of 
uratic  salts ;  these  only  form  a  part  of  the  deposit,  and 
are  combined  with  calcium  phosphate.  But  the  distinc- 
tive feature  of  these  deposits  is  their  etiological  associa- 
tion with  the  gouty  diathesis.  For  the  pathological  ef- 
fects and  therapeutics  of  hematogenic  calculus  the  read- 
er is  referred  to  chapters  on  Pyorrhea  Alveolaris  and 
Pericemental  Abscess. 

PERICEMENTAL  ABSCESS  (GOUTY  ABSCESS) 

Deflnition.— Inflammatory  phenomena  appearing 
upon  the  lateral  portion  of  the  pericementum,  in  a  cir- 
cumscribed area,  terminating  in  a  purulent  or  non-puru- 
lent discharge  through  the  overlying  gum,  or  at  the  gin- 
gival margin.  It  usually  occurs  upon  the  roots  of  teeth 
containing  vital  pulps.  When  the  discharge  does  not 
contain  pus  the  term  abscess  is  obviously  incorrect. 

Etiology.— As  early  as  1874  Dr.  Darby  noted  this 
affection,  and  since  then  Marshall,  D.  D.  Smith,  Kirk, 
and  others  have  described  cases  under  their  observation. 
Kirk  ^  regards  the  disease  as  originating  from  autoin- 
toxication, either  as  the  result  of  toxic  substances  aris- 
ing from  abnormal  nutritional  processes,  or  as  the  re- 
sult of  the  action  of  saprophytic  bacteria  within  the  in- 
testinal canal.  The  same  writer  ^  has  found  the  diplo- 
coccus  pneumoniae  in  pure  culture  in  pericemental  ab- 
scesses when  first  opened,  but  the  claim  is  not  made  that 
the  disease  is  specifically  due  to  the  action  of  this  or 
any  other  organism.  That  this  organism  or  others  ca- 
pable of  forming  pus  may  enter  the  region  disturbed 
through  deposition  of  toxic  substances  arising  as  pre- 
viously indicated,  and  thus  fiuad  a  favorable  site  for  their 

*  Cosmos,  1898. 

*  Cosmos,  1900. 
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activity,  is  a  rational  conclusion,  and  the  more  common 
appearance  of  this  disease  in  the  so-called  ''gouty  in- 
dividuals" strengthens  the  view  that  the  disturbed  re- 
^'onal    vascularity    of    the    pericementum    is    due    to 
an    infiltration    of    uratic    salts,    and    the    subsequent 
invasion    of    the    affected    area    by    pyogenic    organ- 
isms,  is   the    factor   commonly    responsible    for    peri- 
cemental abscess.    The  appearance  of  this  disease,  in  a 
number  of  instances  following  a  condition  of  autointoxi- 
cation, the  result  of  digestive  disturbances,  emphasizes 
as  a  ])robable  cause  of  pericemental  abscess  the  absorp- 
tion of  toxic  substances  formed  in  the  intestinal  canal 
through  the  agency  of  saprophytic  germs,  and  the  sub- 
sequent irritative  action  of  these  toxic  substances  upon 
the    pericementum.    Some  observers  hold  the  view  that 
*he    disease  under  consideration  originates  from  toxins 
^pi*Xned  in  the  mouth,  and  that  these,  entering  the  intes- 
tici^l  tract,  are  absorbed  into  the  circulation  and  carried 
^^    the  pericementum,  or  that  the  toxins  are  formed  in 
^*^^  intestines  by  bacteria  carried  from  the  mouth  into 
^^^  intestinal  tract. 

Pathology  and  Morbid  Anatomy.— Corroborative  evi- 
dence is  at  hand  in  support  of  the  view  that  the  gouty 
Condition  is  directly  responsible  for  certain  diseases  of 
^he  pulp  and  pericementum.  No  valid  reason  can  be 
assigned  why  the  irritative  substances  floating  in  the 
blood  stream,  characteristic  of  the  gouty  state,  may  not 
become  pathologically  related  to  the  root  of  the  tooth, 
as  they  are  with  other  joints  of  the  body.  Gout  has 
been  spoken  of  as  **the  disease  of  the  rich,"  induced 
by  overindulgence  and  lack  of  exercise.  Lack  of  exer- 
cise leads  to  a  diminished  vascularity  and  sluggish  cir- 
culation. A  sluggish  circulation  favors  gouty  deposits. 
If  from  any  cause,  such  as  insuflScient  use,  for  exam- 
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pie,  the  vascularity  of  the  pericementum  is  diminished, 
changes  may  occur  in  its  tissues,  favorable  to  gouty  de- 
posits. If  the  deposition  occurs,  hyperemia  and  later 
inflammation  follows;  subsequently  pyogenic  infection 
takes  place,  the  infecting  organisms  reaching  the  affect- 
ed area  through  the  circulation,  or  possibly  from  the  gum 
margin  through  the  pericemental  glands  of  Black.  If  in- 
fection docs  not  occur  the  inflammatory  exudate  coagu- 
lates, degeneration  and  necrosis  of  parts  of  the  affected 
tissues  take  place,  and  finally  a  discharge  resembling  the 
white  of  an  egg  occurs.  Strictly  speaking,  this  is  not  an 
abscess,  as  it  contains  no  j^us,  but  the  condition  is  known 
under  the  term  of  ** pericemental  abscess.'' 

The  discharge  occurs,  as  a  rule,  through  the  gum 
directly  overlying  the  affected  area,  although  it  may  oc- 
cur at  the  gum  margin,  and  if  pus  is  present  the  condi- 
tion resembles  a  pyorrhea  alveolaris  with  a  chronic  pus- 
discharging  surface.  Continued  pus  formation  leads  to 
extensive  necrosis  of  pericementum  and  alveolar  wall, 
as  well  as  to  further  depositions  of  calculi  which  cover 
the  original  uratic  deposits.  In  some  instances  the  in- 
flammatory s5Tni)toms  quickly  subside  with  the  discharge 
and  the  tooth  apparently  returns  to  a  normal  state. 
These  may  be  the  cases  in  which  infection  does  not 
occur,  and  the  toxic  substance  is  removed  in  the  inflam- 
matory process  which  its  deposition  excited.  Dr.  Kirk 
expresses  the  view  that  the  inflammatory  phenomena  oc- 
curring in  pericemental  abscess  take  place  within  the 
structure  of  the  pericementum,  and  not  beneath  it,  as 
may  be  said  of  the  apical  abscess.  Dr.  Burchard  ^  re- 
ports the  following  case  (Fig.  93).  A  tooth  extracted 
during  an  acute  inflammatory  attack  exhibited  these  sig- 
nificant features.     The  apical  pericementum  was  intact, 

'  Burchard  's  *  *  Pathology. ' ' 
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as  was  also  that  portion  toward  the  gingival  margin; 
between  the  two  was  an  area  of  denudation  in  which 
loosely  attached  to  the  root  was  a  rough,  irregular  cal- 
culus. 

Symptoms.— The  patient  complains  of  pain,  at  first 
not  acute,  usually  referred  to  a  certain  definite  region, 
which  in  most  cases  relates  to  a  vital  tooth;  the  tooth 
responds  to  pressure,  so  that  the  accustomed  association 
of  pericemental  involvement  with  infective  material  from 
the  canal  makes  the  symptom  of  pulp  vitality  here  ap- 
pear unusual.  If  the  disease  ap- 
pears upon  a  non-vital  tooth, 
the  opening,  which  is  at  once 
made  into  the  canal,  affords  no 
relief,  whereas  in  the  septic 
cases  relief  invariably  follows 
this  treatment.  The  pain  grows  F'"-  93.-a.  Cal-  fio.  94.— Per- 

^  CULU8  IN  AREA         ICEMENTAL 

more    severe    in     proportion     to         of    Necrosis;    abscess. 

.1  t  f     A         1  1  BaNdC,  VlTiE 

the  vascular  disturbance,  and  pericementum 
the  response  to  pressure  is  (Burchard.) 
greatest  in  the  direction  of  the  affected  portion  of  the 
pericementum.  At  no  time  is  the  response  to  pressure 
upon  the  tooth  as  severe  as  may  be  noted  in  the  acute 
stage  of  an  apical  abscess,  nor  is  the  overlying  gum  as 
deeply  or  as  extensively  discolored.  The  pain  may  con- 
tinue for  several  days  or  a  week,  when  finally  a  circum- 
scribed swelling  appears  upon  the  gum,  bursts,  and  dis- 
charges a  glairy  fluid  or  pus.  The  discharge  may  take 
place  at  the  gum  margin,  in  which  case  there  is  a  pre- 
vious change  in  position  of  the  tooth,  which  may  appear 
as  the  first  symptom  of  the  disease.  In  multirooted 
teeth  the  affection  occasionally  appears  in  the  bifurca- 
tion of  the  roots,  and  usually  presents  severe  pathologi- 
cal manifestations. 
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Diagnosis.— The  diagnosis  of  pericemental  abscess,  in 
the  early  stages,  is  not  easily  made.  The  tenderness 
upon  pressure  and  the  slight  extrusion  of  the  tooth  at 
once  suggest  a  pericemental  involvement,  but  its  exact 
nature  is  not  at  once  made  clear  by  the  existing  symp- 
toms. The  vital  state  of  the  pulp  eliminates  from  the 
field  of  possible  diseases  that  of  apical  abscess,  in  which 
condition  the  symptoms  are  also  more  acute  than  those 
of  pericemental  abscess.  Is  the  condition  a  traumatic 
pericementitis?  Unless  a  positive  history  can  be  ob- 
tained, one  way  or  another,  it  may  be  difficult  to  exclude 
either  disease  in  the  early  stages.  This  applies  only  to 
the  early  stage  of  the  disease;  later  in  pericemental  ab- 
scess it  is  found  that  the  applied  therapeusis  has  not 
been  productive  of  relief;  in  fact,  the  symptoms  grow 
more  severe  until  the  abscess  discharges.  In  traumatic 
pericementitis  rest  to  the  affected  pericementum  and 
counterirritation  usually  ptove  materially  helpful,  and 
the  symptoms  subside,  unless  the  affected  tissue  has  be- 
come infected,  in  which  case  the  symptoms  grow  far 
more  acute  than  those  of  pericemental  abscess.  After 
three  or  four  days  the  existing  doubt  should  give  way 
to  a  definite  reeog^nition  of  the  disease,  which  subsequent- 
ly is  confirmed  ])y  the  discharge,  the  ra])id  amelioration 
of  the  case  following  the  discharge. 

Prognosis.— This  depends  upon  the  cause  and  the 
complications  that  may  have  developed  during  its  oper- 
ation, as,  for  exami)le,  infection;  or  the  conditions  that 
may  have  been  present  prior  to  the  inception  of  the  dis- 
ease, as,  for  example,  an  existing  pyorrhea;  in  these  in- 
stances the  prognosis  is  not  favorable,  nor  is  the  prog- 
nosis as  favorable  when  the  seat  of  the  disease  is  located 
in  the  bifurcation  of  multirooted  teeth,  as  it  is  when  lo- 
cated upon  the  side  of  the  root  of  single  or  multirooted 
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teeth.  In  those  oaaea  in  which  the  discharge  takes 
place  through  the  Riim,  inn]  th«  affcictetl  urea  ri-maina 
non-infeeted,  a  i>robHhIy  favorable  prognosis  may  be 
given. 

Therapeutics.— If  the  diagnosis  has  been  made,  and 
of  this  we  cannot  be  assured  until  the  discharge  through 
the  gum  has  occurred,  or  unless  an  X-ray  picture  may 
definitely  determine  the  condition,  the  treatment  prior 
to  our  ability  to  accurately  make  the  diagnosis  is  pallia- 
tive. Aconite  and  iodin  to  the  gum,  witch  hazel  in  one- 
half  dilution,  frequently  held  in  the  mouth,  may  in  a 
measure  allay  the  pain.  As  the  symptoms  indicate  a 
probable  inflammation,  a  saline  cathartic  may  be  advised. 
In  these  cases  this  may  be  of  double  service.  The  con- 
dition may  be  etiologically  associated  with  an  intestinal 
toxemia,  and  flushing  the  intestinal  tract  will  remove 
toxic  products  located  there;  furthermore,  its  use  results 
in  derivation,  which  also  may  be  of  value  in  reducing 
the  local  inflammatory  phenomena. 

The  appearance  of  the  swelling  upon  the  gum,  some- 
where between  the  gum  margin  and  the  apex  of  the 
root,  together  with  the  evidence  jiriorly  determined,  now 
clearly  indicate  the  nature  of  the  aflfec- 
tion,  as  well  as  the  treatment.  The 
teeth  and  gum  should  be  effectively 
sprayed  with  a  25  ]Ter  cent,  solution  of 
one  of  the  well  known  antiseptic  solu- 
tions; the  part  to  be  incised  should  ho 
wiped  with  cotton  well  saturated  with  / 
alcohol,  dried,  and  an  incision  made  ^ 
through  the  swelling.     Burchard  *  ad-  Fio.  95— a.  calcclub. 

,1  .    .  ~  •    ■  1  a  (Burchard.) 

Vises  the  raismg  01  a  semicircular  na]) 

of  gum,  as  shown  in  the  accompanying  illustration  (Fig. 

'Burehard'B  "Pathology  and  Therapeiitiea. " 


298     DISEASES    OF    THE    PERICEMENTUM 

95).  This  does  not  api)ear  necessary,  excepting,  perhaps, 
in  tliose  cases  in  which  the  discharge  shows  the  presence 
of  pyogenic  infection,  and  it  may  be  deemed  advisable  to 
remove  an  area  of  necrotic  tissue  to  facilitate  the  germi- 
cidal treatment.  If  the  discharge  is  non-purulent,  a  15 
per  cent,  solution  of  trichloracetic  acid  is  applied  to  the 
affected  area,  and  with  suitable  instruments  the  part  is 
thoroughly  curetted;  the  opening  is  then  irrigated  with 
the  antiseptic  solution,  preferably  heated  to  about 
110'' F.,  dried,  and  the  gum  painted  with  steresol,  the 
preparation  introduced  by  Berlioz,  which  consists  of  the 
following:  ^ 

Purified  gum  lac 270  gms. 

Purified  l)enzoin 10  gms. 

Balsam  of  tolu 10  gms. 

Phenol    100  gms. 

Oil  Chinese  cinnamon 6  gms. 

Saccharin   6  gms. 

Alcohol  q.  s.  to  make 1  liter 

This  affords  a  varnish-like  covering  to  the  gum,  with 
marked  antisoi)tic  properties,  and  remains  in  place  for 
about  24  hours.  AVhother  the  cause  of  pericemental  ab- 
scess is  a  deposit  of  uratic  salts,  associated  wuth  a  gouty 
state  of  tl\o  i)atient,  or  whether  toxins  formed  in  the 
intestinal  tract,  due  in  i)art  to  abnormal  food  habits,  ab- 
sorbed, and  carried  to  the  i)ericementum,  so  diminishes 
its  vital  status  as  to  finally  induce  the  disease,  the  local 
treatment  should  be  sui)plemented  by  constitutional 
treatment  which  will  imi)rove  nutrition  and  remove  toxic 
substan(»es  from  the  circulation. 

^  Ihntal  (\knhios.  IS'.)."). 


CHAPTER  XVI 

THE    CONSERVATION   OF   THE   DENTAL  PULP 

Definition.— Conservation  of  the  dental  pulp  implies 
the  attempt  at  its  vital  preservation  when  exposed,  or 
nearly  exposed,  either  as  the  result  of  cavity  prepara- 
tion, the  penetration  of  the  carious  process,  or  when  in- 
volved by  any  other  factor  which  may  threaten  its 
vitality. 

In  the  chapter  on  ** Diseases  of  the  Dental  Pulp'*  it 
will  be  found  that  only  in  the  instance  of  arterial  hyper- 
emia is  it  deemed  advisable  to  attempt  the  vital  preser- 
vation of  the  pulp,  as  it  is  rarely  successfully  performed 
in  the  more  serious  vascular  disturbances  which  may  af- 
fect the  organ,  and  not  always  in  dealing  with  the  pulp 
in  a  state  of  arterial  hyperemia.  In  order  to  better 
comprehend  the  positive,  or  negative,  conclusion  concern- 
ing pulp  conservation,  it  may  be  well  to  consider  three 
factors  which,  related  to  the  condition  of  the  pulp  under 
which  we  may  be  called  upon  to  conclude  one  way  or  the 
other,  may  determine  the  plan  of  treatment  to  be  fol- 
lowed. These  factors  are  its  structure,  function,  and 
pathologic  tendencies. 

Structure  of  the  Pulp.— The  pulp  consists  of  a  mass 
of  cells  imbedded  in  a  matrix  of  modified  protoplasm  in 
which  are  found  supporting  connective  tissue  fibers. 
Upon  the  surface  we  find  the  layer  of  odontoblasts,  the 
dentin  forming  cells.  When  the  dentin  is  fully  formed 
it  surrounds  the  pulp  ujjon  all  sides,  excepting  at  the 
minute  apical  opening,  and  protects  the  soft  tissue  from 
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compression  and  otlier  forms  of  irritants.  The  pulp  is 
what  remains  of  the  papilla,  the  formative  organ  of  the 
dentin  and  puljj,  and  is  neither  removed  by  resorption 
nor  is  it  physically  altered  to  withstand  compression,  as 
may  be  noted  in  rehition  to  other  formative  organs  of 
the  body.  The  pulp  is  richly  supplied  with  blood  by 
vessels  entering  through  the  apical  foramen.  The  veins 
also  pass  through  the  minute  apical  opening.  This  is 
an  imi)ortant  anatomical  feature  of  the  pulp,  which  eas- 
ily explains  the  extreme  difficulty  with  which  even  slight 
vascular  disturbances  are  corrected.  When  from  any 
cause  the  arterial  vessels  become  dilated,  unless  the  dila- 
tation is  quickly  reduced,  compression  of  the  veins  fol- 
lows, interfering  vdih  the  return  of  the  blood  from  the 
pulp  and  ending  in  passive  engorgement.  This  also  re- 
sults in  compression  of  the  arterial  vessels,  at  the  apical 
end,  and  an  interference  with  the  nourishment  of  the 
pulp.  Its  normal  nutritive  supply  is  now  cut  off,  while 
the  retention  of  waste  substances  also  occurs.  The  ab- 
sence of  lymphatics  from  the  pulp  allows  of  the  reten- 
tion of  irritating  products,  which  otherwise  might  be 
removed  through  this  channel,  although  if  a  complete 
blockade  existed  at  the  apical  end  no  service  could  be 
performed  by  the  IjTuphatics. 

In  a  paper  presented  before  the  Third,  Fourth,  and 
Fifth  District  Dental  Societies,  October,  1907,  Dr.  L.  M. 
Waugh,  of  Buffalo,  calls  attention  to  the  fact  that  ** dis- 
turbances of  the  dental  pulp  are  more  destructive  than 
in  tissues  of  the  body  in  general."  He  gives  the  follow- 
ing four  reasons  in  exi)lanation  thereof: 

1.  It  is  not  a  perfect  tissue  formation. 

2.  It  is  encased  within  unyielding  walls. 

3.  Physical  peculiarities  in  the  blood  supply. 
•4.  The  absence  of  lymphatics. 
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These  facts  are  important  in  considering  the  vital 
preservation  of  the  pulp. 

Function  of  the  Pulp.— The  pulp  is  what  remains  of 
the  papilla  as  the  dentin  is  formed.  It  is  the  medium 
through  which  nutritive  material  is  brought  to  the  odon- 
toblasts to  complete  dentin  formation.  The  process  of 
dentin  formation  goes  on  for  some  time  after  the  erup- 
tion of  a  tooth,  and  until  this  period  has  been  passed 
the  importance  of  its  vital  preservation  is  obvious.  In 
a  general  way,  between  twenty  and  twenty-five  years  of 
age  may  be  regarded  as  the  period  denoting  complete 
dentin  formation.  After  this  period  its  chief  function, 
according  to  some  writers,  appears  to  be  in  behalf  of 
secondary  formations,  which  take  place  at  the  expense 
of  the  normal  aspect  of  the  pulp  and  its  canal,  in  many 
instances  reducing  the  size  of  the  pulp  to  that  of  a 
thread,  and  almost  obliterating  the  canal.  This  physical 
impairment  also  implies  its  functional  impairment,  so 
that  when  these  changes  occur  its  vital  retention  is  not 
as  important  as  it  should  be  viewed  prior  to  these 
changes.  The  relation  which  the  pulp  bears  to  the  trans- 
lucent appearance  of  the  tooth  is  a  factor,  with  many, 
for  the  preservation  of  the  pulp,  when  for  esthetic  rea- 
sons the  translucent  effect  of  the  crown  is  of  prime  im- 
portance. 

Does  the  function  of  the  dental  pulp  cease  with  the 
formation  of  the  dentin,  and  its  continued  vital  mainte- 
nance! Dr.  Jack,  in  the  **  American  Text-book  of  Oper- 
ative Dentistry,"  writes  as  follows:  **As  the  dental 
pulp  by  its  supply  of  nutritive  pabulum  maintains  the 
vitality  of  the  dentin,  and  increases  the  resisting  power 
of  the  toothy''  etc. 

Dr.  R.  R.  Andrews,^  in  replying  to  the  query,  **Is 

^  Items  of  Interest,  1901. 
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the  Dental  Pulp  Necessary  in  the  Teeth  of  the  Adult! '^ 
writes  as  follows:  **Now  it  is  a  matter  of  fact,  known 
to  all  of  us,  that  the  dental  pulp  with  its  network  of  liv- 
ing tissue  does  play  a  very  important  part  concerning 
their  health,  beauty,  and  preservation;  and  resists  in  a 
measure,  by  reason  of  its  vital  action,  the  inroads  of 
infection. '  * 

Dr.  G.  V.  Black,  in  the  same  journal,  in  ansAver  to 
the  above  query,  writes  as  follows:  **I  am  of  the  opin- 
ion that  the  pulp  of  a  tooth  should  never  be  destroyed 
except  where  conditions  present  which  seriously  threaten 
its  life,  or  render  its  death  in  the  near  future  certain." 
These  writers  imply  a  function  of  the  pulp  beyond  that 
of  dentin  formation,  a  sort  of  protective  influence  aris- 
ing from  the  continued  vital  state  of  the  dentin,  and 
which,  according  to  these  writers,  is  a  factor  of  some 
importance  in  the  usefulness  and  preservation  of  the 
tooth. 

Pathologic  Tendencies  of  the  Pulp.— It  is  owing  to 
the  marked  i)athologic  tendencies  of  the  pulp,  especially 
after  dentin  formation  has  been  completed,  and  to  our 
inability,  as  a  rule,  to  successfully  cope  with  the  morbid 
I)rocesses,  that  its  removal  is  advocated  by  many  as 
soon  as  it  gives  indi(*ations  of  being  diseased.  These 
pathologic  tendencies  are  usually  brought  about  through 
the  action  of  pathogenic  bacteria  in  a  carious  cavity,  or 
through  thermal  or  chemical  irritation  or  compression 
acting  upon  the  pulp  in  consequence  of  the  loss  of  its 
protective  covering.  Hopewell-Smith  has  pointed  out 
the  great  reparative  i)ower  of  the  pulp  which  quickly 
manifests  itself,  when  acted  ui)on  by  an  irritant,  in  a 
secondary  formation  (see  cliai)ter  on  Diseases  of  the 
Pulp).  Under  a  mild  degree  of  irritation  the  secon- 
dary formation  (adventitious  dentin)  may  extend  over 
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a  long  period,  acting  as  a  protective  covering  to  the 
pulp,  until  finally  the  pulp  is  reduced  in  size  to  a  mere 
filament,  and  the  canal  may  be  almost  obliterated.  Un- 
der severe  irritation  this  does  not  occur.  If  any  secon- 
dary formation  occurs,  it  usually  assumes  a  different 
form.  The  response  to  the  severer  irritation  results  in 
a  paralysis  and  dilatation  of  the  blood  vessels  of  the 
pulp,  and,  owing  to  the  surrounding  unyielding  walls  of 
dentin,  the  minute  apical  opening,  the  absence  of  lym- 
phatics, as  previously  noted,  passive  hyperemia,  inflam- 
mation, and  degeneration  quickly  follow  each  other.  Not 
only  is  great  pain  the  concomitant  of  these  various  af- 
fections, but  the  final  involvement  of  the  pulp  is  7noist 
gangrene,  from  which  arises  an  apical  abscess,  and 
which  in  many  instances  leads  to  loss  of  the  tooth. 

Conditions  which  Indicate  Pulp  Conservation.— If  the 
vitality  of  the  pulp  is  threatened  in  the  teeth  of  patients 
under  twenty  years  of  age,  every  effort  should  be  put 
forth  for  the  conservation  of  the  jmlp.  In  these  in- 
stances root  formation  is  not  complete;  the  retention 
of  the  pulp,  no  matter  what  its  condition  may  be,  is  like- 
ly to  lead  to  completed  formation  of  the  end  of  the  root, 
and,  even  though  it  may  be  necessary  to  remove  the 
pulp  at  a  later  period,  it  is  better  to  conservatively  treat 
it  and  provide  the  probable  opportunity  for  the  comple- 
tion of  the  root  than  to  immediately  remove  it  and  in- 
cur the  risk  of  the  early  loss  of  the  tooth,  which  usually 
attends  it  when  its  root  end  is  unformed. 

If,  in  the  preparation  of  a  carious  cavity  for  filling, 
an  exposure  is  accidentally  made,  aseptic  precautions 
having  been  maintained,  no  valid  reasons  exist  why  con- 
servation should  not  be  practiced,  imless  si)ecia]ly  con- 
traindicated.  Hopewell-Smith  has  shown  that  under  in- 
jury the  pulp  is  fully  capable  of  healing  the  injured  area. 
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in  the  same  manner- as  healing  occurs  in  other  parts  of 
the  body  (see  Diseases  of  the  Pulp).  It  is  not  intended 
to  recommend  the  conservative  treatment  in  those  in- 
stances of  exposure  occurring  in  the  removal  of  the  cari- 
ous dentin,  excepting  as  this  may  occur  in  very  young 
patients,  as  previously  noted.  The  risk  of  jmlp  infection 
is  too  great  in  those  cases  in  which  the  overlying  dentin 
is  completely  decalcified,  and  if  conservation  of  the  pulp 
is  practiced,  we  are  likely  to  find,  sooner  or  later,  the 
serious  results  following  pulp  infection. 

If,  for  esthetic  reasons,  the  maintenance  of  the  trans- 
lucent appearance  ^  of  the  tooth  is  of  paramount  impor- 
tance, or  if  it  should  be  determined  that,  in  the  removal 
of  the  substance  of  the  tooth  necessary  for  pulp  extirpa- 
tion, a  serious  physical  impairment  of  the  crown  is  there- 
by established,  likely  to  be  followed  by  fracture,  con- 
servation of  the  i)ulp  here  may  be  considered  allowable, 
providing  no  definite  condition  exists  which  clearly  in- 
dicates its  removal. 

Conditions  which  Contraindicate  Pulp  Conservation. 
— If,  in  the  removal  of  the  decay  from  a  carious  cavity. 
the  state  of  the  overlying  dentin  expresses  infection, 
experience  has  rei)eatedly  demonstrated  that  the  bac- 
teria present  in  the  dentin  are  likely  to  reach  the  pulp 
tissue,  if  they  have  not  already  done  so,  and  that,  even 
though  ])ersistent  germicidal  treatment  might  be  in- 
dulged, this  ordinarily  fails  to  completely  destroy  the 
microorganic  life  i)resent,  and  that  eventually  the  j>eri- 
ccmentum  becomes   involved,  through  the   septic  proc- 

'  By  the  transUicont  appoarance  wc  do  not  indicate  the  color  of  the 
tooth.  This,  it  has  boon  inaintaino*!,  is  not  dependent  upon  the  vitality  of 
the  pulp,  but  upon  tho  <lifl'oront  ooh)rs  of  the  dentin  reflected!  through  the 
onainol.  T^ut  tlio  trnnslucont  effect,  the  lifelike  effect^  is  invariably  de- 
stroyed when  the  i)ulp  is  removed  even  though  thQ  color  of  the  tooth  mav 
not  be  altered. 
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esses  of  the  pulp  canal.  In  these  instances  it  is  better  to 
remove  the  pulp  prior  to  the  placement  of  the  perma- 
nent filling  than  incur  the  dangers  of  its  conservation. 

If  the  pulp  gives  evidence  of  a  vascular  disturbance 
exceeding  an  arterial  hyperemia,  no  matter  from  what 
cause  it  may  arise,  the  facts  of  its  structure  and  anatomi- 
cal surroundings  strongly  argue  against  conservation. 

This  may  also  be  made  to  apply  to  conditions  of 
abrasion  and  erosion,  which  require  preparation,  either 
for  crowns,  inlays,  or  fillings,  as  well  as  to  those  teeth 
that,  owing  to  their  form  or  position,  require  consider- 
able removal  of  tooth  structure  in  order  to  be  properly 
prepared  for  the  reception  of  a  crown.  In  these  cases 
the  different  irritants  that  may  affect  the  dentinal  fi- 
brils, and  through  these  the  pulp,  are  so  likely  to  set  up 
serious  vascular  disturbances,  which  nearly  always  end 
in  degeneration  and  necrosis  of  the  pulp,  that  rather 
than  incur  these  likely  dangers  with  a  probable  peri- 
cemental involvement,  or  which,  even  if  taken  in  time  to 
guard  against  the  involvement  of  the  pericementum,  may, 
nevertheless,  offer  at  a  later  period  great  physical  dis- 
advantages to  the  removal  of  the  pulp,  and  the  effective 
filling  of  the  pulp  canal — in  these  cases  it  is  better,  in  the 
beginning,  to  remove  the  pulp. 

It  is  also  maintained  by  a  number  of  investigators 
that  the  removal  of  the  pulp  in  advancing  cases  of  pyor- 
rhea is  followed  by  very  beneficial  results.  In  the  Items 
of  Interest,  1901,  page  195,  Dr.  J.  L.  Williams,  of  Lon- 
don, writes  as  follows:  ** There  is  another  phase  of  this 
subject  which  should  receive  careful  and  thorough  in- 
vestigation. I  refer  to  the  possibility  of  very  beneficial 
results  growing  out  of  the  removal  of  the  jmli)  in  cases 
of  loosening  of  the  teeth  from  advancing  destruction  of 
the  investing  membrane  from  whatever  cause  or  causes. 
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More  than  twenty  years  ago  I  pointed  out  the  probabil- 
ity of  an  increased  blood  supply  to  the  pericementum 
being  one  of  the  results  of  the  removal  of  the  pulp." 
Dr.  M.  L.  Rhein  reports  very  favorable  results  in  cer- 
tain forms  of  pyorrhea  in  which  the  pulp  was  removed 
to  increase  the  pericemental  supply  of  blood. 

The  fact,  however,  must  not  be  overlooked  that, 
whenever  the  pulp  is  removed  from  a  tooth,  the  possi- 
bility of  the  formation  of  a  blood  clot  at  the  apical  end 
exists,  and  that  this  may  be  responsible  for  the  apical 
irritation  frecjuently  noted  after  pulp  removal,  and,  fur- 
thermore, unless  this  clot  is  thoroughly  removed,  it  may 
at  any  time  become  the  center  of  septic  processes  through 
the  agency  of  bacteria,  reaching  the  region  by  means  of 
the  circulation,  or  from  the  gum  margin,  and  tliis  may 
occur  irresi)ective  of  the  thoroughness  applied  in  filling 
the  root  canal. 

Treatment  of  Exposed  Pulps.— The  treatment  of  a 
pulp  exposed  in  the  preparation  of  the  cavity  requires 
considerable  technical  skill  for  its  successful  perform- 
ance. This  applies  esjiecially  to  the  avoidance  of  co)n- 
pression  of  the  i)ulp,  either  in  placing  the  **  capping^' 
or  in  subsequently  filling  the  cavity.  Reference  bas 
been  made  (see  Diseases  of  the  Pulp)  to  the  fact  that 
of  all  forms  of  irritation  that  may  affect  the  pulp  it  i^ 
most  intolerant  of  compression.  If  undue  pressure  ^^ 
made  in  api)lying  the  capping  material,  or  unless  i>re- 
cautions  are  taken  which  surely  a^^II  guard  against  this 
develoi)ment  in  the  sul)se<iuent  stages  of  filling  the  cav- 
ity, the  i)lan  of  conserving  the  pulp  will  end  in  failure. 

The  tooth  being  under  the  dam,  tepid  water,  steril- 
ized, may  be  used  to  remove  the  blood  from  the  cavity; 
this  is  followed  by  an  application  of  alcohol.  If  pain  is 
present  it  should  be  comi)letely  controlled  before  placing 
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the  capping  by  the  use  of  one  of  the  non-irritating  ano- 
dynes, such  as  cinnamon,  cloves,  camphophenique,  or  the 
combination  of  menthol,  thymol,  and  phenol.     For  the 
capping  itself  one  of  several  preparations  may  be  se- 
fected;  oxysulphate  of  zinc  has  given  most  excellent  re- 
sults in  this  relation.     It  consists  of  a  powder  and  a 
fluid.     The  powder  ^  is   prepared  by  triturating  in  a 
fliortar  1  part  of  effloresced  sulphate  of  zinc,  and  adding 
•i^^  parts  of  oxid  of  zinc;  these  are  rubbed  together, 
calcined  at  a  glowing  red  heat  for  ten  minutes,  and  when 
cool    ground  to  a  powder.     This  should  be  kept  in  a 
'^firhtly  stoppered  bottle.    The  fluid  is  prepared  by  dis- 
solving 10  grains  of  zinc  chlorid  in  1  drachm  of  water. 
^^Tien  intended  for  use  the  powder  and  fluid  are  mixed 
^^firether  to  a  creamy  consistency,  and  worked  with  the 
spatula  until  the  mass  gives  indications  of  thickening; 
^^    is  then  placed  over  the  exposure.     Used  in  this  man- 
'^^^     oxysulphate  of  zinc  is  not  surpassed  in  beneficial 
^*^^<2ts  upon  the  pulp  by  any  other  known  capping  ma- 
ter^i^^l^    The  concave  metallic  disk  is  generally  used  with 
^u^    oxysulphate,  or  filled  with  a  paste  made  of  zinc  oxid 
^"^^    one  of  the  essential  oils,  and  placed  over  the  expo- 
^^^^,  and  is  a  safer  plan  of  preventing  undue  pressure 
^r>o^  the  pulp. 

I'rom  time  to  time  writers  have  urged  objection  to  the 

^s^     Qf  2inc  oxid  because  of  the  possible   presence  of 

^^^^^nic,  which  is  found  in  nature  associated  w^ith  zinc. 

*^^s  danger   is   more   imaginaiy   than   real;   however, 

^^^^e  who  seriously  regard  it  may  substitute  for  the 

^*^<3oxid  precipitated  calcium  phosphate,  as  recommend- 

^^      hj  Dr.  Buckley,  and  prepare  a  i)aste  consisting  of 

.^^5s  and  one  of  the  essential  oils,  the  i)aste  being  i)laced 

^    the  metallic  disk  and  gently  laid  over  the  exposure. 

*J.  Foster  Flagg. 
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The  capper  now  being  in  position,  several  layers  of 
cavitin,  or  rubber  varnish,  are  applied  to  the  dentiiial 
walls,  and  the  cavity  filled  with  zinc  phosphate.  The 
varnish  prevents  the  irritating  impress  of  the  phos- 
phoric acid  of  the  zinc  phosphate,  and  its  use  cannot 
be  too  strongly  emphasized.  Many  of  the  failures  where 
conservation  of  the  pulp  is  attempted  are  due  to  the 
neglect  to  protect  the  dentinal  fibrils  from  the  irritating 
impress  of  zinc  phosphate,  with  which  the  cavity  is  filled 
as  a  temporary  expedient  until  the  success  of  the  cap- 
ping operation  may  be  determined,  a©d  which  are  in- 
correctly attributed  to  other  causes.  The  zinc  phos- 
phate filling  may  remain  in  place  for  six  months,  or  a 
longer  period,  after  which  a  permanent  filling  is  intro- 
duced. In  no  instance  is  it  a  wise  procedure  to  perma- 
nently fill  the  cavity  immediately  after  capping  the  pulp. 
The  attempted  conservation  of  the  pulp  may  end  in  fail- 
ure, in  which  case  it  is  usually  necessary  to  remove  the 
filling. 

Plaster  of  paris  mixed  to  a  creamy  consistency  has 
been  used  as  a  protection  to  exposed  pulp  by  many  with 
considerable  success.  Several  layers  of  bibulous  paper, 
carrying  chloro-percha  or  an  antiseptic  combination,  and 
(^t  to  a  suitable  form,  have  also  been  used,  but  has  not 
l)een  as  successful  as  the  aforementioned  substances  in 
protecting  exi)osed  pulps.  As  previously  stated,  the 
operation  of  filling  a  cavity  in  a  tooth,  the  pulp  being 
oxi)oh(m1  and  its  conservation  attempted,  requires  con- 
siderable technical  skill.  But,  conjointly  with  this,  a 
discriminating  judgment  must  be  exercised,  after  a  care- 
ful consideration  of  all  the  related  factors,  which  may 
in  the  very  beginning  decide  for  or  against  the  operation. 


CHAPTER  XVII 

THE   REMOVAL   OF   THE    DENTAL  PULP 

A  careful  consideration  of  the  related  factors  at 
times  clearly  indicates  that  the  removal  of  the  pulp  will 
subserve  the  best  interests  of  the  tooth.  This  may  be 
performed  under  the  f ollomng  methods : 

1.  By  means  of  arsenic. 

2.  By  means  of  different  local  anesthetic  solutions 
made  to  enter  into  the  tissues  of  the  pulp  by  pressure  or 
otherwise. 

3.  By  means  of  nitrous  oxid. 

1.  By  Means  of  Arsenic— Dr.  Spooner  introduced  the 
use  of  arsenic  for  pulp  devitalization  in  1836.  It  has 
been  in  continuous  use  for  this  purpose  ever  since,  and 
gives  promise  of  maintaining  its  preeminently  useful  po- 
sition for  some  years  to  follow.  The  few  (considering 
the  frequency  of  its  use)  instances  in  which  the  appli- 
cation has  been  followed  by  necrosis,  owing  to  ignorance 
and  carelessness,  are  valueless  in  condemning  this  agent 
for  its  intended  dental  purpose.  In  fully  formed  teeth, 
when  properly  applied  and  sealed,  it  safely  and  positive- 
ly, excepting  in  very  rare  instances,  devitalizes  the  pulp, 
allowing  of  its  complete  extirpation  without  pain,  and, 
in  the  opinion  of  the  writers,  is  less  likely  to  be  followed 
by  subsequent  complications  than  in  the  removal  of  the 
pulp  by  any  other  method. 
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Action  of  Arsenic  upon  the  Pulp. — The  investigation^ 
of  Arkiivy  ^  disclose  the  following  action: 

*  *  ] . — Aso  0.J  brought  into  contact  with  the  tooth  pnlp-^ 
acts  in  the  following  way:  A  certain  degree  of  inflam-  - 
matory  liyperemia,  total  or  partial,  depending  upon  the 
quantity  of  the  agent  applied,  sets  in ;  the  blood  vessels 
become  expanded,  and  here  have  a  tendency  to  thrombo- 
sis. This  latter  effect  may  also  be  in  connection  with 
embolism  of  the  capillaries,  when  the  agent  is  quickly 
taken  up  into  the  blood  vessels. 

**2. — Asg  O3  produces  no  coagulation  of  tissue  what- 
ever. 

**3. — It  has  a  specific  influence  upon  the  blood  cor- 
puscles, combining  with  the  hemoglobin  to  form  a  com- 
pound of  arsen-hemoglobin,  and  of  this  chemical  process 
there  seems  to  be  evidence  in  the  profuse  yellowish  tinge 
of  the  whole  pulp  tissue  and  in  the  discoloration  of  blood 
in  several  of  the  blood  vessels. 

**4. — In  nearly  every  case  it  is  taken  up  in  substantia 
(in  form  of  molecules)  into  the  blood-ways,  granular 
detritus  of  the  contents,  and  anemic  collapse-shrinkage, 
the  latter  effect  being  brought  about  nearly  exclusively 
in  cases  where  greater  doses  w^ere  used. 

*^5. — The  bulk  of  the  pulp  tissue — viz.,  connective  tis- 
sue fibers  and  odontoblasts — undergoes  no  change  what- 
ever; not  so  the  connective-tissue  cells,  which  increase 
to  three  or  four  times  their  normal  size. 

**6. — The  special  action  of  arsenic  trioxid  upon  the 
nerve  elements  consists  in  the  following:  The  neurilem- 
ma is  onlv  so  far  influenced  that  its  nuclei  are  somewhat 
increased;  a  more  essential  change  takes  place  in  the 
axial  part,  where,  after  the  application  of  more  than 
one  mgrm.,  granular  destruction  of  myelin  sets  in,  and 

*  Burchard  's  *  *  Patholojjy. ' ' 
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the  axis-cylinder  commences  here  and  there  to  disappear. 
A  very  surprising  alteration  may  be  6een  in  the  notchy 
tumefaction  of  the  axis-cylinder,  described  heretofore 
almost  only  in  cases  of  central  lesions. 

**7. — All  these  alterations  occur  in  and  among  nor- 
mal-looking tissue. 

**8. — The  action  of  arsenic  trioxid  is  macroscopically 
exhibited  by  a  brownish-red  tinging  of  the  whole  or  of 
certain  parts  of  the  pulp  body,  as  well  as  of  the  neigh- 
boring dentin  and  cementum,  this  latter  in  cases  treated 
with  greater  doses — viz.,  two  to  five  mgrms.  This  al- 
teration is  most  expressed  at  the  top  of  the  crown  pulp 
and  at  the  apical  one-fourth  to  one-third  part.  This 
circumstance  may  be  considered  as  an  external  evidence 
of  the  devitalization  being  completely  attained  to." 

The  experiments  of  Miller  ^  are  corroborative  of  the 
above  conclusions. 

It  has  been  argued  that  an  application  of  arsenic  to 
the  pulp  may  escape  through  the  apical  opening,  even  in 
fully  formed  teeth,  and  affect  the  ajiical  pericementum. 
In  an  experience  of  over  thirty  years  the  writers  have 
been  unable  to  observe  any  ill  effects  from  its  use,  and, 
while  occasionally  an  apical  irritation  will  manifest  it- 
self, this  promptly  disappears,  after  resort  to  thera- 
peutic measures.  No  positive  evidence  has  ever  been 
presented,  to  the  writers'  knowledge,  that  the  apical  ir- 
ritation is  due  to  the  escape  of  arsenic  through  the 
opening  at  the  end  of  the  root.  That  disastrous  results 
have  followed  arsenical  applications  is  not  denied,  but 
in  all  instances  these  could  be  traced,  either  to  an  im- 
properly sealed  application  allowing  leakage  at  the  gum 
margin,  or  its  escape  through  a  perforation,  or  through 
an  unformed  or  resorbed  root  end.     The  pericemental 

» Dental  Cosmos,  1894. 
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irritation  is  due  to  the  increased  amount  of  blood  flow- 
ing into  the  pulp,  due  to  the  highly  irritative  effect  of 
arsenic,  and  its  extension  to  the  pericementum,  result- 
ing in  a  mild  or  severe  hyperemia  of  the  membrane. 
Miller's  experiments  show  that,  with  the  marked  stasis 
existing  at  the  apical  portion  of  the  pulp,  an  impassable 
barrier  here  exists  to  the  passage  of  arsenic;  therefore 
its  necrotic  effect  is  exerted  upon  the  pulp  alone,  except- 
ing in  those  instances,  previously  noted,  where  it  may 
escape  through  an  enlarged  root  end,  or  through  a  per- 
foration in  the  side  of  the  root,  or  through  a  leaky  fill- 
ing at  the  gum  margin. 

Most  pulps  succumb  to  the  application  of  arsenic  af- 
ter 48  hours.    In  most  cases  this  occurs  with  little  pain; 
in  a  few  a  severe  reaction  follows,  necessitating  the  re- 
moval of  the  arsenic  and  the  use  of  anodynes  persis- 
tently applied  until   the  pain  is  controlled.     In  these 
cases  it  is  better  to  defer  a  second  application  of  ar- 
senic for  twenty-four  hours.    If  this  is  again  followed 
by  an  acute  paroxysmal  attack,  which  shows  no  disposi- 
tion to  lessen — in  fact,  rather  gains  in  intensity — the 
presence  of  pulp  nodules,  or  some  other  form  of  cal- 
cific degeneration,  may  be  inferred.     It  may   then  be 
necessary  to  puncture  a  minute  quantity  of  the  paste 
into  the  pulp,  and  in  very  obstinate  cases  the  use  of 
nitrous  oxid  may  be  necessary. 

Frequently  the  application  is  followed,  in  about  one 
hour,  by  a  sense  of  fullness  within  the  tooth,  and  of 
slight  throbbing;  this  may  persist  for  several  hours  and 
gradually  disappear;  when  the  patient  returns  after  48 
hours  the  pulp  is  found  to  be  completely  devitalized.  It 
is  not  wise  to  attempt  its  extirpation  at  this  time,  main- 
ly because  sufficient  time  has  not  passed  for  a  natural 
separation  to  occur  at  the  apical  end ;  and,  if  attempted, 
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a  laceration  of  tissue  is  likely  to  occur,  which  not  only 
may  be  followed  by  irritation,  but  a  blood  clot  naay  form 
in  this  region,  which  is  a  menace  to  the  tooth  as  long 
as  it  remains  at  the  end  of  the  root.  The  writers  prefer 
sealing  an  antiseptic  in  the  cavity,  and  dismissing  the 
patient  for  one  week,  when  extirpation  will  be  found  to 
be  more  easily  accomplished,  and  the  complete  thrombo- 
sis existing  in  the  apical  region  prevents  oozing  of  the 
blood  and  the  formation  of  a  clot  about  the  apex. 

If  pressure  is  exerted  upon  the  pulp  in  sealing  the 
application^  pain  promptly  follows,  in  which  state  the 
arsenic  simply  augments  the  irritation,  but  is  not  ab- 
sorbed; therefore,  in  closing  the  cavity  it  is  imperative- 
ly necessary  to  avoid  pressure  upon  the  pulp,  otherwise 
the  application  ends  in  failure.  To  successfully  guard 
against  pressure  in  applying  arsenic,  the  filling  material 
is  first  applied  to  the  parietes  in  such  a  manner  as  to 
leave  a  central  opening  leading  to  the  exposure ;  through 
this  opening  the  arsenical  paste  is  applied,  and  the  ex- 
ternal opening  closed,  in  much  the  same  way  as  the  lid 
is  placed  upon  a  box.  This  method  of  sealing  the  ap- 
plication positively  safeguards  against  compression  of 
the  pulp,  and,  as  this  is  a  very  important  factor  in  the 
success  of  the  action  of  the  devitalizing  paste,  it  can- 
not be  unduly  emphasized. 

The  materials  generally  employed  for  sealing  an  ar- 
senical application  are  temporary  stopping  and  zinc 
phosphate.  These  materials  guard  against  leakage  of 
the  arsenic,  and  may  be  conveniently  utilized  for  sealing 
the  application.  This  does  not  apply  to  gutta  percha, 
therefore  it  should  not  be  used  for  the  purpose  of  seal- 
ing an  arsenical  application.  Many  of  the  accidents  fol- 
lowing the  use  of  arsenic  occurred  when  this  agent  was 
sealed  in  the  cavity  under  gutta  percha.     Apparently 
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it  alio 


i  of  the  ( 


i  escape  of  arsenic  and  the  dcstniction  of 
the  gum  tissue,  alveoliir  walls,  perieementiini.  ami  bone 
folluws.  The  gnm,  when  acted  iii)Oii  iiy  jirseiiic,  quiekly 
chiinges  to  a  deep  purjilisli  color,  and  later  to  a  mudily 
slough.  These  effects  may  be  noted  u[)on  the  gum  fes- 
toon of  one  or  more  teeth,  or  it  may  destroy  the  perice- 
mentum, causing  loss  of  the  tooth.  In  these  cases  the 
alveolar  wall  is  also  affected,  and  finally  sequestrates. 

The  worst  case  of  arsenical   necrosis    seen    by  the 
writers  followed  the  use  of  '■timlliache  drojis"  upon  t 


gum  (this  ease  is  reported  in  Burchard's  and  Inghs' 
"Pathology")  (Fig.  96).  "The  teeth  from  the  riglit 
lower  cuspid  to  the  left  lower  second  temporary  molar, 
and  the  gums  over  the  process,  were  lost,  leaving  a 
blackened  alveolar  t)rocess  to  Ive  later  removed  surgi- 
cally." 

As  soon  as  the  gum  tissue  gives  indication  of  the  es- 
cape of  arsenic,  the  application  should  be  immediately 
removed  from  the  cavity,  the  cavity  and  surrounding 
tissue  thoroughly  sprayed,  and  all  affected  gum  cut  away 
until  free  bleeding  is  induced.    The  application  of  iron 
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he  affected  area,  as  recommended  by  some  writers,^  is 
well  founded.  It  is  a  good  plan  to  inform  all  patients 
lie  possible  effects  of  arsenic,  if  anything  is  done  to 
wr  its  escape,  and  therefore  care  should  be  exercised 
to  disturb  the  integrity  of  the  filling,  or  to  attempt 
removal  under  a  severe  paroxysm  of  pain.  Under 
e  instructions  to  the  patient,  and  with  the  methods, 
lere  discussed,  the  writers  have  been  entirely  free 
ci  all  accidents,  and  singularly  successful  in  the  de- 
lization  of  pulps  with  arsenic,  in  a  practice  of  over 
3ty  years. 

""Numerous  formula?  have  been  introduced  for  arseni- 
pastes.  The  writers  prefer  making  the  paste  as  re- 
ed at  each  application,  by  adding  a  minute  quantity 
ne  of  the  essential  oils  to  a  combination  of  one  part 
nious  acid  and  two  parts  cocain  hydrochlorate ;  suffi- 
t  of  this  combination  is  taken  upon  the  spatula  to 
esent  about  1/25  grain  of  arsenic,  and  moistened 

oil  of  cloves  or  cinnamon ;  this  is  gathered  upon  a 
ead  pledget  of  cotton  and  carried  to  the  exposure,  if 
exists,  or  to  the  pulp  region,  if  no  exposure  exists, 
ntractable  pulps  occasionally  present  which  are  non- 
onsive  to  the  devitalizing  action  of  arsenic.  Whether 
stubborn  resistance  is  an  expression  of  idiosyncrasy 
f  a  pathological  condition  of  the  pulp  has  not  been 
rmined.  Such  pulps  cannot  be  devitalized  by  means 
•senic;  when  this  agent  is  used  severe  pain  develops, 
its  action  upon  the  pulp  does  not  pass  the  irritative 
?.  Such  pulps  must  be  removed  by  some  other 
iod. 
Means  of  Local  Anesthetics  Made  to  Enter  the 

Tissue  by  Pressure   or  Otherwise.  —The  advent 
taphoresis  in  dentistry  for  a  time  appeared  to  mark 

Burchani  and  Tnglis,  **  Pathology. " 
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a  definite  ixjriod  in  its  progressive  evolution.  All  sorts 
of  extravagant  i)redictions  were  made  for  it,  and  many 
advised  the  complete  elimination  from  dental  practice 
of  the  usual  remedies  for  hypersensitive  dentin,  and  of 
arsenic  for  the  devitalization  of  the  pulp,  as  by  the  use 
of  cataphoresis  exquisitely  sensitive  tooth  structure  and 
the  pulp  could  be  completely  anesthetized,  to  enable  the 
operator  to  prepare  cavities  and  to  extirpate  the  pulp, 
if  this  were  necessary,  without  the  slightest  infliction. 

In  many  instances  the  efliciency  of  cataphoresis  was 
effectively  illustrated.  In  others  it  was  a  complete  fail- 
ure. But  in  all  cases  in  which  the  method  was  employed 
an  expensive  apparatus  was  necessary,  and  much  time 
was  consumed  in  its  operation,  with  the  final  result  in 
doubt.  With  the  introduction  of  the  so-called  pressure 
anesthesia,  which  soon  demonstrated  a  greater  degree 
of  effective  application,  and  which  required,  apart  from 
the  anesthetic  agent,  only  a  simple  hand  instrument,  and 
consumed  but  several  minutes  for  its  operation,  the  for- 
mer method  quickly  passed  into  a  state  of  ** innocuous 
desuetude."  At  the  present  time  cataphoresis  exists  but 
as  a  reminder  of  a  glorious  promise,  and,  while  in  some 
cases  it  may  be  effectively  employed  for  the  obtunding 
of  hyjjersensitive  dentin,  also  for  the  extirpation  of  the 
pulp,  the  final  results  obtained  are  too  uncertain,  and 
the  time  consumed  in  its  operation  exceeds  that  at  the 
command  of  the  busy  practitioner. 

Pressure  Anesthesia. — This  method  consists  of  forc- 
ing solutions  of  cocain  hydrochlorid,  or  other  local  anes- 
thetics, into  the  pulp  by  means  of  pressure,  anesthetiz- 
ing the  organ,  enabling  the  operator  to  painlessly  re- 
move it.  In  utilizing  this  method,  it  is  important  to 
bear  in  mind  that,  unless  thorough  aseptic  precautions 
are  taken,  infective  material  may  reach  the  apical  region 
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and  subsequently  involve  the  pericementum  in  a  septic 
process.    It  is  also  important  to  bear  in  mind  that,  if 
carious  dentin  covers  the  pulp,  its  sterilization  is  neces- 
sary before  the  anesthetization  of  the  pulp  is  attempted, 
otherwise    bacteria    and   poisonous    ptomains    may    be 
forced  into  the  apical  region  and  initiate  pathological 
complications,  terminating  in  loss  of  the  tooth.    Miller's 
experiments  conclusively  show  that  the  ordinary  meth- 
<>ds  in  vogue  are  almost  valueless  in  rendering  carious 
dentin  sterile.     The  sterilizing  agent  should  remain  in 
coni€i.ct  with  the  infected  dentin  for  a  considerable  time, 
depending  upon  the  intensity  of  action  and  penetrating 
pow^^j.  Qf  tjjg  agent,  or  agents,  used  to  accomplish  the 
purj.>ose  of  sterilization;  also  the  amount  of  dentin  cov- 
<?rici^  the  pulp.    Twenty-four  to  forty-eight  hours  may 
^   ^^uired.    If  but  a  thin  layer  of  dentin  overlies  the 
^^*t>  less  time  is  necessary;  here  a  saturated  solution 
^^  "tliymol,  to  which  formalin  added  to  make  a  one  or  two 
^^   cent,  solution  is  very  effective  in  its  action,  at  the 
^^^  of  ten  to  twenty  minutes.     Stronger  solutions  of 
^^>c^alin  may  be  used,  but  pulp  irritation  is  likely  to 
^^Uow.    Dr.  Buckley^  claims  unusual  effectiveness  for  a 
^^  l)er  cent,  solution  of  sulphuric  acid. 

The  dentin  having  been  sterilized,  the  cavity  may  now 
*^  flooded  with  alcohol  and  dried  with  blasts  of  warm 
^ir,  after  which  it  is  ready  for  the  anesthetic  solution. 
iTiis  usually  consists  of  a  solution  of  cocain  hydrochlorid 
in  varying  strength.  Some  prefer  the  use  of  a  mild 
solution,  about  2  per  cent.;  others  prefer  stronger  so- 
lutions, up  to  12  and  15  per  cent.  The  mild  solutions 
appear  to  be  as  effective  as  the  strongest.  A  small 
pledget  of  cotton  saturated  with  the  solution  is  placed 
as  near  to  the  pulp  as  possible;  a  piece  of  vuleanizable 

'Johnson's  "Operative  Dentistry." 


318   REMOVAL  OF  THE  DENTAL  PULP 

rubber  of  suitable  size  is  cut,  and  passed  through  thm 
flame  of  an  alcohol  lamp  for  sterilization,  and  placec 
over  the  cotton.  Pressure  with  an  instrument,  the  enc 
of  which  nearly  fills  the  cavity,  is  made  upon  the  rubber 
and,  at  the  end  of  about  two  minutes,  in  most  eases,  the 
pulp  can  be  exposed.  After  its  exposure  one  applica- 
tion is  usually  sufficient  to  completely  anesthetize  it.  Al- 
though this  method  of  pulp  anesthetization  is  ineffective 
in  a  few  instances,  the  proportion  of  successful  cases 
is  greater  than  with  the  cataphoric  method,  and,  as  the 
pressure  method  affords  a  great  saving  of  time,  it  has 
almost  entirely  superseded  the  method  of  forcing  anes- 
thetic solutions  into  the  pulp  by  means  of  the  cataphoric 
apparatus. 

Several  instruments  have  been  devised  for  the  pur- 
pose of  forcing  cocain  or  other  anesthetic  solutions  into 
the  pulp  tissue.  These  resemble  in  principle  the  hypo- 
dermic syringe,  and,  while  they  subserve  a  useful  pur- 
pose in  effectively  forcing  anesthetic  solutions  into  the 
pulp,  it  is  only  in  very  rare  instances  that  the  pulp  can- 
not be  removed  by  the  simpler  method,  previously  de- 
scribed, of  forcing  the  solution  into  its  substance.  An 
objection  urged  against  the  use  of  the  pressure  syringe 
is  the  likelihood  of  forcing  the  solution  into  the  apical 
pericementum  and  setting  up  a  pericemental  irritation. 

A  word  of  caution  here  may  be  in  place.  In  the 
chapter  of  The  Treatment  of  Hypersensitive  Dentin  ref- 
erence was  made  to  the  poisonous  effect  of  cocain  upon 
the  pulp,  and  to  the  fact  that  in  many  instances  of  its  use 
for  obtunding  the  dentin,  especially  when  used  under 
pressure  and  carried  into  the  i)ulp,  death  of  this  organ 
followed  at  a  later  i)eriod.  This  prohibits  its  use  under 
pressure  for  obtunding  the  dentin,  unless  great  care  is 
exercised  not  to  force  the  drug  into  the  pulp,  or  unless 
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pulp  removal  is  intended.  Observations  ^  are  also  re- 
corded that,* if  this  agent  is  forced  beyond  the  ai)ex  of 
the  root,  pericementitis  is  a  likely  result,  following  its 
poisonous  effect  upon  the  apical  pericementum.  Various 
drugs  from  time  to  time  have  been  suggested  in  place 
of  cocain.  Among  these  nervocidin  has  been  strongly 
endorsed  in  some  quarters,  but  it  is  not  likely  that  it  or 
any  other  drug  of  which  we  have  knowledge  at  the  pres- 
ent time  will  entirely  take  the  place  of  cocain  for  the  pro- 
duction of  local  anesthesia. 

By  Means  of  Nitrous  Oxid.— In  rare  instances  it  may 
be  necessary  to  anesthetize  the  patient,  to  be  able  to 
remove  the  pulp.  For  this  purpose  nitrous  oxid  is  ad- 
mirably suited,  and  perhaps  better  adapted  than  the 
other  anesthetic  agents.  While  the  anesthesia  resulting 
from  its  administration  is  of  short  duration,  this  usu- 
ally suffices  for  the  removal  of  the  pulp  in  the  single- 
rooted  teeth,  if  adequate  preliminary  preparations  have 
been  made.  In  molars  its  use  may  be  of  service  in  re- 
moving the  filament  from  one  canal,  although  when  ad- 
ministered combined  with  oxygen  the  anesthetic  state 
may  be  maintained  from  two  to  five  minutes,  and  even 
for  a  longer  period,  under  which  considerable  work  can 
be  performed.  The  safety  of  this  agent  has  an  impor- 
tant bearing  in  favor  of  its  use,  and,  while  the  method 
of  rendering  the  patient  unconscious  for  the  operation 
of  pulp  removal  is  only  resorted  to  after  all  other  means 
commonly  employed  fail,  it  would  be  inadmissible  if  at- 
tended with  dangerous  risks ;  but,  as  the  record  of  con- 
siderably over  a  half  century  justifies  the  claim  made 
for  it  as  being  the  safest  anesthetic,  and  almost  entirely 
free  from  danger,  its  use  may  bo  indulged  with  confi- 
dence in. those  instances,  previously  noted,  in  which  the 

*  Johnson's  "Operative  Dentistry/'  page  321. 
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pulp,  perhaps  idiosyncratically,  cannot  be  affected  by 
arsenic,  nor  does  it  respond  to  cocain  and  pressure. 

Anesthetizing  the  pulp  by  means  of  cocain,  or  anes- 
thetizing the  patient  by  means  of  nitrous  oxid,  either 
method  demands  immediate  pulp  removal.  In  the  writ- 
ers '  estimation  the  removal  of  the  pulp  under  any  meth- 
od which  is  likely  to  be  followed  by  the  formation  of  a 
blood  clot  in  the  apical  region,  as  previously  noted,  is 
a  procedure  fraught  with  dangerous  probabilities  for 
the  permanent  retention  of  the  tooth.  It  is  for  this  rea- 
son that  the  devitalization  of  the  pulp  by  means  of  ar- 
senic is  favored,  and  that  its  extirpation  is  delayed  for 
about  one  week  after  devitalization,  so  that  the  complete 
thrombosis  of  the  apical  vessels  will  prevent  the  hemor- 
rhage that  is  so  likely  to  follow  when  this  condition  is 
not  realized  at  the  apex,  and  thus  eliminate  a  probable 
factor  of  pathological  involvement  of  the  root  of  the 
tooth. 

The  Removal  of  the  Pulp.— Direct  communication 
with  each  canal  must  be  established,  in  a  manner  that 
will  not  only  allow  of  the  removal  of  the  pulp,  but  will 
also  favor  the  thorough  filling  of  the  canals  after  the 
pulp  has  been  removed.  This  approach  to  each  canal 
must  be  secured  irrespective  of  the  loss  of  tooth  sub- 
stance. This  does  not  signify  needless  removal  of  tooth 
structure,  which  at  all  times  should  be  guarded  against, 
but  emphatically  declares  for  such  lines  of  approach  as 
may  conduce  to  the  thorough  filling  of  each  canal.  The 
loss  of  tooth  structure  should  be  subordinated,  at  all 
times,  to  the  healthy  state  of  the  canals,  upon  which 
the  permanent  retention  of  the  tooth,  in  a  large  degree, 
dei)ends.  Having  soeurod  the  proper  lines  of  approach, 
a  sterilized  broac^h  is  introduced  between  the  pulp  and 
dentinal  wall  and  forced  as  close  to  the  apex  as  may  be 
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possible;  the  broach  is  then  rotated  between  the  fingers 
and  withdrawn.  The  pulp  en  masse  usually  will  be  found 
wound  upon  the  broach. 

Attenuated  canals  generally  require  enlargement  in 
order  to  free  them  of  their  organic  contents.  This  can 
be  accomplished  with  the  Kerr  or  Downie  reamers,  using 
successive  sizes  until  the  apex  is  reached,  or  the  plan  of 
treatment  introduced  by  Dr.  Callahan  will  be  found  of 
great  service.  This  method  consists  of  pumping  50  per 
cent,  sulphuric  acid  into  the  canal  by  means  of  a  Donald- 
son cleanser  until  the  apex  is  reached.  Dr.  Callahan's 
method  marks  a  distinct  advance  in  canal  work  and  can- 
not be  too  highly  extolled.  Through  it  the  finest  canal 
can  be  successfully  opened  to  the  apex.  (See  chapter  on 
Root  Canal  Filling.)  When  the  acid  combines  with  the 
calcium  salts  of  the  dentin,  it  also  destroys  the  pulp  fila- 
ment which,  in  many  cases,  cannot  be  removed  in  any 
other  manner ;  it  reaches  into  the  dental  tubuli,  and  part- 
ly destroys  their  organic  contents.  It  carbonizes  the 
organic  matter  in  the  canal,  and  this  is  acted  upon  by 
potassium  sodium  and  completely  destroyed. 

Thorough  aseptic  precautions  must  be  maintained 
throughout  the  entire  operation.  A  feature  of  great 
value  in  the  use  of  sulphuric  acid  in  canals  is  the  re- 
moval of  the  detritus  from  the  canal,  by  the  liberation 
of  carbonic  acid  gas  when  the  acid  is  neutralized  with 
a  solution  of  sodium  bicarbonate.  After  the  neutraliza- 
tion of  the  acid,  the  cavity  and  canals  are  dried  by 
means  of  alcohol  and  blasts  of  warmed  air,  and  a  fine 
broach  is  introduced  to  determine  if  the  apex  can  be 
reached ;  if  not,  the  sulphuric  acid  treatment  is  repeated, 
until  the  patient,  generally  by  a  movement  of  the  head, 
indicates  a  tenderness,  which  is  usually  a  symptom  that 
the  apex  has  been  reached. 


CHAPTER  XVIII 


ROOT    CANAL    FILLING 


The  removal  of  the  organic  contents  of  canals,  by 
mechanical  means  in  the  larger  canals,  and  with  the  as- 
sistance of  chemical  agents  in  the  smaller  canals,  as 
discussed  in  the  preceding  chapter,  must  be  as  thor- 
oughly performed  as  conditions  will  allow,  in  order  that 
the  canal  may  be  thoroughly  filled  to  the  exclusion  of 
those  pathogenic  factors  which,  if  present  in  the  canal, 
are  so  likely  to  lead  to  serious  disturbances.     The  re- 
moval of  all  organic  matter  from  the  root  of  the  tooth 
can  never  be  perfectly  realized.    The  pulp  can  be  com- 
pletely removed  in  many  cases,  but  in  no  instance  can 
the  organic  contents  of  the  tubes  be  removed,   or  so 
acted  upon  by  chemical  agents  introduced  into  the  canal 
that  we  can  rest  secure  in  the  knowledge  of  the  impos- 
sibility  of  future  septic  involvement  of  the  root   end. 
For  this  reason  asepsis  must  be  effectively  maintained 
during  the  operation  of  filling  the  canal;  and  for  this 
reason  the  canal  should  be  thoroughly  filled,  in  the  hope 
that  thereby  septic  organisms  may  be  excluded,  which 
alone  are  capable  of  effecting  those  changes   against 
which  the  most  painstaking  efforts  at  times  are  unavail- 
ing. 

Effective  asepsis  can,  as  a  rule,  be  realized  in  the 
use  of  the  dam  and  germicidal  agents;  not  so  the  perfect 
filling  of  the  canal.  This  is  realized  in  but  comparatively 
few  instances.    In  the  anterior  teeth,  especially  the  su- 
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r>erior,  with  their  rounded  canals,  after  the  removal  of 
the  pulp,  the  perfect  filling  of  the  canal  is  not  an  im- 
possibility.   With  the  buccal  canals  of  the  superior  mo- 
lars, and  the  anterior  canals  of  the  inferior  molars,  even 
though  chemical  agents  may  have  aided  in  the  enlarge- 
ment of  the  canal,  and  in  the  removal  of  its  organic 
contents,  the  perfect  filling  of  the  canal  is  rarely  at- 
tained, irrespective  of  the  material  used.     The  perfect 
filling  of  the  canal  implies  the  comi)lete  occupancy  of  the 
canal  from  which  the  pulp  has  been  removed.    Not  the 
slig-litest  space  may  exist  below  the  apical  foramen,  nor 
^^ay  the  material  extend  beyond  it.     In  the   rounded 
canals  of  the  superior  anterior  teeth  it  may  not  be  im- 
possible to  attain  this  ideal  condition;  but  in  the  treat- 
'nerit  of  the  posterior  teeth  it  may  be  regarded  as  an 
*^^^T>ossibility,  so  rarely  is  the  perfect  filling  of  these 
^**^O^als  accomplished,  as  may  be  seen  from  X-ray  pic- 
*^^^8  of  filled  canals,  also  from  the  variety  of  methods 
^^^  materials  from  time  to  time  suggested,  in  the  hope 
^^    attaining  a  perfect  method.    As  previously  stated,  a 
P^x^fect  result  can  be  secured  in  very  few  cases  of  canal 
^^^atment. 

Many  writers  agree  that,  of  all  the  materials  avail- 
^*^le  for  filling  root  canals,  the  combination  of  chloro- 
^*^rclia  followed  by  gutta  perclia  points,  or  the  intro- 
duction into  the  canal  of  eucalyptol  pumped  well  to  the 
^Pex,  and   followed  by  cones  of  heated  gutta  percha, 
J'ields  the  best  results.     If  this  conclusion  is  correct, 
*^tid,  from  the  large  number  declaring  in  its  favor,  it 
appears  to  be,  then  the  ])erfect  filling  of  the  canal  is 
^ot  essential  for  good  results.     Gutta  percha  placed  in 
the  canal  does  not  perfectly  seal  the  canal,  and,  if  the 
general  consensus  in  its  favor  is  well  founded,  the  for- 
Uaer  conclusion  is  unavoidable. 
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The  many  examples  of  canals  imperfectly  filled  tha 
have  persisted  for  years  without  pathological  complica- 
tions, to  which  fact  many  practitioners  can  testify,  of- 
fers corroborative  evidence  that  the  essential  requisite 
of  success  in  canal  treatment  does  not  exist  in  the  per- 
fect closure  of  the  canal.  Heretofore  all  efforts  have 
been  directed  to  the  thorough  removal  of  the  organic 
contents  of  the  canal,  followed  by  its  thorough  filling, 
as  the  best  means  of  avoiding  subsequent  septic  com- 
plications. That  these  are  necessary  steps  in  canal  work 
requires  no  reaffirmation.  They  are  self-evident  in  view 
of  modern  pathological  knowledge ;  but  that  success  can 
only  be  attained  in  those  cases  in  which  these  require- 
ments are  absolutely  met,  or  that  subsequent  septic  com- 
plications are  impossible  when  the  above  demands  have 
been  fulfilled,  cannot  be  allowed. 

In  the  preceding  chapter,  in  discussing  the  various 
methods  of  pulp  removal,  emphasis  was  placed  upon  the 
desirability  of  adopting  that  method  whereby  the  forma- 
tion of  a  blood  clot  in  the  apical  area  might  be  avoided, 
otherwise  apical  irritation  is  quite  likely  to  follow,  and, 
what  is  still  more  important,  there  is  the  likelihood  of 
sei)tic  organisms  inaugurating  a  septic  process  in  this 
clot,  and  this  might  take  place  irrespective  of  the  thor- 
oughness with  which  all  organic  matter  had  been  re- 
moved from  the  canal,  or  with  which  the  canal  had  been 
subsequently  filled.  The  importance  of  the  blood  clot 
in  the  apical  area  as  a  causative  factor  in  the  future 
septic  involvement  of  the  root,  by  affording  a  suitable 
habitat  for  septic  organisms,  has  not  heretofore  been 
sufficiently  emi)liasized.  The  organic  remnant  of  the 
canal  and  tubes  has  l)cen  rcgai'ded  as  the  chief  agent  of 
future  patliological  development  by  providing  the  condi- 
tions necessary  for  bacterial  activity,  and  for  this  rea- 


ROOT   CANAL   FILLING  325 

son  all  eflForts  have  been  directed  to  effect  the  complete 
removal  of  all  organic  matter  from  the  pulp  canal,  and 
then  to  fill  it  in  a  manner  that  would  exclude  micro- 
organisms. These  are  very  important  steps  in  canal 
treatment,  and,  in  proportion  as  they  may  be  fully  real- 
ized, so  is  the  likelihood  of  future  septic  involvement 
originating  from  this  source  reduced.  But,  if  the  pulp 
has  been  removed  in  a  manner  most  probably  followed 
by  a  hemorrhage  in  the  apical  area,  and  the  formation 
of  a  blood  clot,  a  very  favorable  field  for  bacterial  ac- 
tivity thereby  has  been  created  in  a  directly  accessible 
region,  for  the  elimination  of  which,  in  an  inaccessible 
region,  the  most  painstaking  efforts  may  have  been  prac- 
ticed. Therefore,  in  canal  treatment,  it  is  equally,  if  not 
more,  important  to  avoid  the  formation  of  a  blood  clot 
in  the  apical  area,  as  to  avoid  leaving  organic  matter 
in  the  canal.  Either  supplies  a  fertile  field  for  bacterial 
activity.  The  organic  matter  in  the  canal  may  be  acted 
upon  by  chemicals,  as  is  claimed  by  many,  to  render  it 
unsuited  for  bacterial  development.  It  is  quite  impos- 
sible to  similarly  affect  a  blood  clot  in  the  apical  region. 
In  the  writers*  experience,  as  has  been  stated  in  the 
chapter,  ** Removal  of  the  Dental  Pulp,"  the  surest 
method  of  avoiding  the  formation  of  a  clot  in  the  peri- 
apical region  is  to  devitalize  the  pulp  by  means  of  ar- 
senic, and  allow  about  one  week  after  its  devitalization 
before  proceeding  with  its  removal.  The  strangulation 
at  the  apex  following  the  action  of  arsenic  is  followed 
by  thrombosis,  and,  after  the  lapse  of  the  specified  time, 
the  natural  separation  occurring  between  the  vital  and 
devitalized  tissues  facilitates  pulp  removal,  and  the  api- 
cal region,  in  view  of  the  changes  occurring  in  the  blood 
vessels  and  adjacent  cells,  is  most  likely  free  of  blood; 
hence,  no  clot  can  form.     This  eliminates  one  probable 
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source  of  subseciuont  pathological  involvement  to  which 
too  little  attention  is  paid  in  the  operation  of  pulp  re- 
moval and  the  filling  of  the  root  canal. 

If,  then,  the  pulj),  let  us  say,  of  one  of  the  superior 
anterior  teeth  is  removed  in  the  manner  i;)reviously  sug- 
gested, and  the  canal  filled  under  strict  aseptic  precau- 
tions, it  is  not  likely  that  we  will  find  subsequent  patho- 
logical disturbances,  no  matter  which  one  of  the  manv 
materials  suggested  as  appropriate  canal  fillings  may 
have  been  utilized.  It  is  our  firm  belief  that,  if  no  septic 
organisms  are  carried  into  the  canal  in  the  act  of  pulp 
removal,  or  filling  the  canal,  it  is  not  likely  that  any 
will  enter  the  canal  by  way  of  the  apical  foramen;  and 
the  fact  that  canals  filled  with  cotton  have  maintained 
their  integrity  for  thirty  years  and  more,  as  stated  by 
Dr.  Peirce  before  the  New  Jersey  State  Dental  Associa- 
tion, and  also  by  others,  sustains  this  conclusion.  Sep- 
tic organisms  may  reach  the  apical  region  by  way  of  the 
circulation,  or  a  pyorrhea  pocket,  and,  if  this  region  does 
not  afford  the  suitable  requirements  for  their  activity 
and  propagation,  no  complications  will  ensue.  However, 
if  a  remnant  of  the  pulp  has  been  allowed  to  remain,  or 
if,  in  the  act  of  j)ulp  removal,  the  hemorrhage  from  the 
torn  vessels  has  resulted  in  the  formation  of  blood  clots 
about  the  ai)ex,  the  suitable  conditions  for  bacterial  ac- 
tivity exist,  and  complications  usually  follow\ 

In  filling  the  tortuous  and  attenuated  canals  of  bicus- 
pids and  molars,  no  plan  of  treatment  before  the  pro- 
fession ecpials  the  value  of  the  so-called  ''Callahati 
method/'  Dr.  Callahan^  describes  his  method  as  fol- 
lows: **With  a  Gates-GIidden  drill,  as  large  as  condi- 
tions will  permit,  we  start  the  funnel  shape  at  the  mouth 
of  the  canal   (C)   (Fig.  97),  l)eing  careful  to  have  the 

'  TraiisaotionH  of  the   National   Dontal   Ass..   1909. 
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-(After   Dr.   Cal- 
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eannl  as  dry  ns  possible,  for  it  is  in  the  wet  canals  that 
the  drills  Ii..?k  ami. break.  Be  careful  to  allow  the  drill 
to  go  only  fur  enough  to  make  a 
IK>ol(et,  Hay.  of  a  ilejith  ecjual  to  half 
the  Ipngth  of  the  head  of  tlie  drill. 

"A  smaller  Gates-Olidden  drill 
«"ill  then  go  a  little  farther  into  the 
(■aoal  (D).  the  operator  being  care- 
ful to  stop  short  of  a  curve.  Then 
I'lnvv  a  drop  of  forty  per  cent,  sul- 
J'hiiric  acid  in  the  ])ocket;  next,  with 
(/id  Ijirgest  Donaldson  broach  that 
"'•11  <?nler  the  canal  at  the  extremity 

"'  tHe  pocket  thus  made  (E),  begin  pumpiug,  enlarging 
f'le  canal  to  the  size  of  that  broach  as  far  as  possible. 
"Jieia  repeat  the  pro<:oss,  using  this  time  a  smaller 
J'**«».ch  (F),  keeping  fresh  acid  in  the  canal  and  eontin- 
A*^^5  the  gentle  manipulation  of  the  broach  until  an  ob- 
«tion  is  met  with. 
Then,  with  cotton  or  a  small  syringe,  introduce 
■«^  the  cavity  a  saturated  solution  of  sodium  bicar- 
ate,  and  note  what  happens.  If  there  be  sufficient 
^  in  the  canal,  enough  carbonic  acid  gas  is  manufae- 
*^"*~«d  to  cause  a  series  of  rapid  and  easily  noticed  ex- 
**'*^sions,  coming  from  the  very  end  of  the  canal,  carry- 
evcry  particle  of  debris  out  of  it,  leaving  it  cleaner 
■**n  it  can  be  made  by  any  other  jiraetical  procedure. 
The  obstruction  -met  with  consists  either  of  ce- 
•ntnm  at  the  apex  of  the  root  or  of  pulp  tissue  rammed 
cad  of  the  broach.  At  this  point  it  may  \ip  pertinent 
inquire  as  to  what  has  happened  to  the  minute  fnig- 
icnt  of  pulp  tissue  in  the  remaining  twentieth  of  an 
ich  of  (he  canal  at  the  apex.  It  is  reasonable  to  sup- 
»oee  tlmt  the  acid,  by  the  time  it  reaches  this  point,  is 
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neutralized,  a  little  at  least,  and  the  pulp  fragments 
have  l)een  changed  somewhat,  carbonized  slightly  and 
somewhat  hardened,  but  are  still  freely  soluble  in  the 
presence  of  sodium  potassium. 

**The  enlarging,  straightening,  and  smoothing  of  the 
canal,  as  above  described,  enable  us  to  carry  on  a  worn 
No.  5  Donaldson  broach  small  particles  of  sodium  potas- 
sium to  these  pulp  fragments,  with  a  reasonable  cer- 
tainty that  they  will  be  dissolved  or  broken  up  by  the 
strong  alkali.     Then  the  soapy  residue  should  be  got- 
ten rid  of,  lest  if  left  in  the  apex  or  apical  si)aee  it  would 
in  time  be  so  changed  that  it  would  become  attractive  to 
germ  life.    Such  is  the  uncertainty  of  getting  water  to 
it  with  suflScient  force,  that  I  have  made  a  second  ap- 
plication of  sulphuric  acid,  followed  by  a  sodium  bicar- 
bonate solution,  with  the  idea  that  the  liberation  of  the 
resultant  carbonic  acid  gas  would  free  the  canal  of  every 
deleterious  substance." 

After  the  canal  has  been  treated  in  this  manner,  the 
apical  end  may  be  filled  with  chloro-percha  and  a  gutta 
percha  point,  and  the  remaining  portion  with  oxyehlorid 
of  zinc.  This  is  the  method  of  filling  adopted  by  Dr. 
Callahan.  Others  fill  the  canal  with  chloro-percha  and 
gutta  percha  points.  Paraffin,  wax,  used  alone  or  in 
combination  with  an  antiseptic,  also  the  various  antisep- 
tic pastes,  which  closely  resemble  the  mummifying  com- 
binations, each  may  claim  many  supporters,  and  with 
each  permanent  results  may  be  attained,  providing  the 
conditions  are  favorable.  In  other  words  if  effective 
asepsis  has  been  maintained  during  the  operation  of  pulp 
removal,  and  if  the  apical  region  immediately  within  and 
beyond  the  apex  is  devoid  of  clotted  blood  and  shreds 
of  pulp  tissue,  it  is  extremely  improbable  that  septic 
complications  will  follow  the  use  of  any  of  the  materials 
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ordinarily  utilized  for  filling  the  pulp  canal.  This  is  a 
rational  conclusion  sustained  by  the  notable  records  at 
times  made  by  such  different  materials,  used  as  canal 
fillings,  as  cotton,  gold,  oxychlorid  of  zinc,  gutta  percha, 
wax,  and  the  various  antiseptic  pastes,  and  in  other  in- 
stances the  early  pathological  disturbances  in  the  apical 
region  following  the  use  of  these  various  materials,  most 
probably  due  to  unfavorable  conditions  within  or  about 
the  apical  region,  and  not  to  the  filling  material. 

Pulp  Mummification.— The  frequent  failures  follow- 
ing the  use  of  the  various  materials  used  in  filling  the 
root  canal,  and  by  many  attributed  as  being  due  almost 
always  to  the  inability  to  fill  perfectly  but  a  small  percent- 
age of  the  root  canals  that  are  presented  for  treatment, 
has  led  to  the  practice  of  allowing  the  root  portion  of 
the  pulp  to  remain  in  situ  and  then  placing  certain  chem- 
ical agents  in  contact  with  the  organic  remnant  in  the 
canal,  with  the  object  of  so  altering  its  chemical  aspect 
as  to  make  it  unfit  for  bacterial  activity,  and  in  this  man- 
ner avoid  the  pathological  sequelae  that  usually  follow 
the  inauguration  of  a  sejjtic  process  within  the  canal 
or  about  the  apex.  The  practice  of  allowing  the  root 
portion  of  the  pulp  to  remain  in  the  canal  and  covering 
this  with  a  strong  antiseptic  paste  originated  with  Dr. 
Adolph  Witzel  ^  in  1872.  The  paste,  which  consisted  of 
bichlorid  of.  mercury  and  other  ingredients,  according  to 
Dr.  Witzel,  caused  the  pulp  remnant  in  the  root  to 
shrink  and  remain  as  dry  antiseptic  bodies,  ''a  far  bet- 
ter filling  for  the  roots  than  the  purest  gold.'*  The  dis- 
coloration of  the  tooth  which  followed  the  use  of  this 
paste,  and  which  usually  follows  the  use  of  any  prepara- 
tion containing  mercury,  induced  Dr.  Soderberg,  of  Syd- 
ney, Australia,  to  experiment  with  different  pastes  to 

*  Dental  Cosmos,  1893,  p.  364. 
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find  one  which  would  change  the  character  of  the  organic 
contents  of  the  canal,  i.  e.,  mummify  it,  without  the 
objectionable  effect  of  discoloration  of  the  crown,  noted 
in  the  use  of  the  paste  recommended  by  Witzel. 

Dr.  Soderberg  ^  describes  the  properties  of  an  ideal 
mummification  paste  as  follows: 

'*1.  It  must  contain  an  antiseptic  sufficiently  strong 
to  prevent  decomposition  taking  place  while  mummifica- 
tion sets  in.  Once  mummified  the  pulp  is  (so  at  least 
I  believe)  not  very  likely  to  become  decomposed  and 
putrid. 

*'2.  It  must  contain  an  ingredient  which  will,  as 
quickly  as  possible,  cause  mummification  (drying,  shriv- 
eling) of  the  pulp  tissues. 

''3.  It  must  contain  a  substance  which,  in  conjunc- 
tion with  the  other  ingredients,  will  impart  a  white  color 
to  the  mummified  pulp,  and  prevent  discoloration  of  the 
tooth. 

^*4.  It  must  contain  an  agent  capable  of  binding  the 
whole  compound  together  in  a  pasty  state,  and  making 
it  penetrate  deei)ly  and  quickly." 

Dr.  Soderberg  finally  reconmiended  the  following 
combination  as  a  suitable  paste: 

If         Dried  alum   3j 

Thymol   5j 

Glycerol    3j 

Zinc  oxid,  k\.  s.,  to  make  stiff  paste. 

In  the  Cosmos,  19(X),  Dr.  Soderberg  reports  as  fol- 
lows: **  Since  18S)4,  out  of  a  total  number  of  about  nine 
hundred  cases  of  i)ulp  amputation  treated  by  me  with 
the  mummification  i>aste,  as  published  in  the  Dental  Cos- 

'  Venial  Cosmos,  NovomlKT,  1S95. 


CHAPTER  XIX 

THE    EXCLUSION    OF    MOISTURE    DURING    OPERATIONS 

The  aseptic  requirements  of  certain  operations  about 
^he  teeth  make  it  imperatively  necessary  to  exclude  the 
genn-laden  saliva  from  the  field  of  operation.    This  ap- 
plies especially  to  the  treatment  of  root  canals,  and  to 
the  filling  of  cavities  of  decay. 

If  septic  organisms  are  carried  into  the  root  canal 
^^  eavity  of  decay  by  means  of  the  saliva,  no  matter  with 
^'h*it  degree  of  thoroughness  the  various  other  steps  of 
either  operation  may  be  performed,  failure  is  likely  to 
ensxxe. 

The  exclusion  of  moisture  is  also  a  necessary  condi- 

*^^^^  in  the  use  of  cohesive  foil.    Unless  dryness  is  per- 

leotly  maintained,  the  cohesiveness  between  the  particles 

^*     Sold  is  destroyed,  and  the  operative  procedure  must 

^   ciis'continued.    In  the  treatment  of  hypersensitive  den- 

^*^>   unless  dryness  is  secured,  the  obtunding  effect  is 

l^^t  of  almost  all  the  therapeutic  agents  usually  applied 

*^     the  treatment  of  this  condition.     In  fact,  the  main- 

^^ance  of  dryness  itself  constitutes  a  form  of  tliera- 

r^^Vasis,  and  it  will  almost  invariably  be  found  in  the 

*^^^paration  of  cavities  that,  if  moisture  is  excluded,  the 

^5^|)onse  to  the  cutting  instruments  is  materially  les- 

^^ned. 

Our  knowledge  of  the  pathology  of  caries  is  sufficient- 
*V  advanced  to  indicate  clearly  the  necessity  for  main- 
taining dryness  during  cavity  preparation,  not  only  to 
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prescribes  the  thorough  removal  of  the  organic  contc^^its 
of  the  canal,  i.  e.,  as  thorough  as  may  be  possible,  :f  al- 
lowed by  the  use  of  the  paste  so  enthusiastically  ad  "lo- 
cated by  an  increasing  number  of  operators,  and  ^7 
means  of  which  almost  unvarying  success  is  reporr^^ 
when  placed  in  contact  with  the  root  portion  of  ^^^ 
pulp,  which  had  been  previously  devitalized  and  in 
tionally  allowed  to  remain  in  place  to  be  acted  upon 
mummified  by  the  combination  of  chemical  agents  in 
duced  for  this  purpose  by  Dr.  Soderberg.  The  less 
ganic  matter  that  is  allowed  to  remain  in  the  canal, 
greater  the  quantity  of  the  paste  that  can  be  introdue 
hence  the  putrefiable  mass  is  materially  reduced,  w 
the  antiseptic  value  of  the  filling  is  increased. 


CHAPTER  XIX 

THE    EXCLUSION    OF    MOISTURE   DURING    OPERATIONS 

The  aseptic  requirements  of  certain  operations  about 
the  teeth  make  it  imperatively  necessary  to  exclude  the 
germ-laden  saliva  from  the  field  of  operation.  This  ap- 
plies especially  to  the  treatment  of  root  canals,  and  to 
the  filling  of  cavities  of  decay. 

If  septic  organisms  are  carried  into  the  root  canal 
or  cavity  of  decay  by  means  of  the  saliva,  no  matter  with 
what  degree  of  thoroughness  the  various  other  steps  of 
either  operation  may  be  performed,  failure  is  likely  to 
ensue. 

The  exclusion  of  moisture  is  also  a  necessary  condi- 
tion in  the  use  of  cohesive  foil.  Unless  dryness  is  per- 
fectly maintained,  the  cohesiveness  between  the  jjarticles 
of  gold  is  destroyed,  and  the  operative  procedure  must 
be  discontinued.  In  the  treatment  of  hypersensitive  den- 
tin, unless  dryness  is  secured,  the  obtunding  effect  is 
lost  of  almost  all  the  therapeutic  agents  usually  applied 
in  the  treatment  of  this  condition.  In  fact,  the  main- 
tenance of  dryness  itself  constitutes  a  form  of  thera- 
peusis,  and  it  will  almost  invariably  be  found  in  the 
preparation  of  cavities  that,  if  moisture  is  excluded,  the 
response  to  the  cutting  instruments  is  materially  les- 
sened. 

Our  knowledge  of  the  pathology  of  caries  is  sufficient- 
ly advanced  to  indicate  clearly  the  necessity  for  main- 
taining dryness  during  cavity  preparation,  not  only  to 
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prevent  ingress  with  the  saliva  of  septic  organisms,  but 
in  order  to  secure  the  best  possible  view  of  the  cavity 
and  its  margins.  The  presence  of  moisture,  by  refract- 
ing the  rays  of  light,  disturbs  the  proper  view  of  the 
different  parts  of  the  cavity,  and  renders  invisible  mar- 
ginal imperfections,  which  are  likely  to  remain  and 
cause  earlv  recurrence  of  caries. 

» 

The  Rubber  Dam.— The  introduction  of  the  rubber 
dam  by  Dr.  Sanford  C.  Barnum,  in  1864,  made  possible 
filling  operations  with  gold,  previously  viewed  as  im- 
possible, and  always  will  be  associated  with  the  new 
era  in  operative  procedures  with  gold.  In  many  in- 
stances dryness  can  be  maintained  by  the  use  of  nap- 
kins and  cotton  rolls,  and  the  fact  that,  previous  to  the 
introduction  of  the  dam,  gold  fillings  were  introduced 
that  perfectly  conserved  the  teeth  in  which  they  were 
placed  for  fifteen  and  twenty  years,  and,  in  many  in- 
stances, for  a  greater  period,  attests  to  the  correctness 
of  the  above  statement;  also  to  the  manipulative  ex- 
cellence acquired  by  many  of  the  older  practitioners. 

In  proximal  and  gingival  cavities,  extending  to  and 
below  the  gingival  border,  it  is  essential  to  adjust  the 
dam.  AVhile  it  cannot  be  denied  that,  prior  to  the  in- 
troduction of  rubber,  excellent  filling  operations  were 
made  in  similar  locations,  at  the  present  time  it  does 
not  appear  prudent  to  incur  the  risk  of  failure  owing 
to  the  escape  of  moisture  from  the  gum  tissue.  Con- 
sidorablo  difficultv  at  times  mav  be  encountered  in  se- 
curolv  adjustinsr  the  dam  in  these  cases,  but  with  ex- 
1  iM-ionco  the  technical  difficulties  are  usually  mastered, 
and  the  sense  of  security  thereby  gained,  as  well  as  the 
free  use  of  both  hands,  easily  i*omi>ensates  for  the 
efforts  expended  in  mastering  the  attending  difficul- 
ties. 
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In  occlusal  cavities  the  adjustment  of  the  dam,  as  a 
rule,  is  very  readily  accomplished,  and,  although  it  is 
not  difficult  in  these  eases  to  maintain  dryness  without 
its  aid,  nevertheless  the  operation  is  considerably  sim- 
plified, in  the  absolute  sense  of  security  from  escaping 
moisture  gained  by  its  use,  which  can  never  be  as  com- 
plete wjben  moisture  is  excluded  by  other  means. 

Rubber  dam  is  supplied  in  three  thicknesses:  heavy, 
medium,  and  light.  The  medium  grade  is  generally  em- 
ployed, as  it  meets  the  ordinary  requirements  better  than 
either  of  the  other  grades.  The  thinner  the  dam  the 
easier  it  is  torn  during  the  adjustment  process,  as  well 
as  subsequently,  if  the  bur  or  any  other  sharp  instru- 
ment should  be  forced  against  it.  The  heavy  grade  dam, 
on  the  other  hand,  is  very  difficult  to  adjust  if  the  teeth 
are  in  close  contact.  Therefore,  the  medium  grade,  as 
previously  indicated,  better  meets  the  general  require- 
ments, if  but  one  grade  is  employed. 

The  form  to  which  the  dam  is  cut  when  intended  for 
use  over  teeth  is  usually  that  of  a  triangle.  This  is  best 
suited  and  most  economical  for  almost  all  cases.  For 
the  anterior  teeth  the  piece  may  be  cut  from  a  width 
of  about  six  inches ;  for  the  posterior  teeth  the  width  is 
larger;  rarely,  if  ever,  however,  exceeding  nine  inches, 
and  in  most  cases  seven  and  one-half  inches  will  be  found 
ample. 

The  dam  is  now  ready  to  be  perforated  for  the  pas- 
sage of  the  teeth.  The  perforations  are  usually  made 
with  the  rubber  dam  punch,  which  is  provided  with  a 
steel  disk  having  different  sized  holes,  enabling  the  oper- 
ator to  make  the  perforations  in  the  dam  according  to 
the  requirements  of  the  case.  The  distan(*os  l)etween  the 
perforations  should  be  so  arranged  that  when  the  dam 
is  adjusted  it  should  not  fold  in  the  interproximal  space ; 
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neither  should  it  expose  the  gum  tissue.  Either  ar- 
rangement is  faulty  and  likely  to  end  unsuccessfully. 
Dr.  Jack  ^  advises  the  following  plans  for  the  different 
locations:  Fig.  98  illustrates  the  triangular  form  of 
the  dam;  the  dots  show  the  perforations  through  which 


Fia.  98. — SupEBioB  Incisobs.  Fiq.99. — Superior  Bicuspids  and  Molabs. 

the  teeth  pass.  This  is  for  the  superior  central  incisors. 
Fig.  99  illustrates  the  arrangement  for  the  superior 
bicuspids  and  molars.  The  i)erforations  are  not  parallel 
with  the  edge  of  the  dam.  Fig.  100  illustrates  the  ar- 
rangement for  the  inferior  bicuspids  and  molars,  and 


Fig.   100. — Infekiuk   Bicis- 
piDd  AND  Molars. 


Fig.  101. — Inferior  Anterior  Teeth. 
(Dr.  Jack.) 


Fig.  101   shows  the  arrangement  for  the    inferior    an- 
terior teeth. 

Frequently  the  error  is  made  of  including  fewer  teeth 
in  the  isolation  by  the  dam  than  is  required  for  con- 
venience in  the  oj^erative  procedure.  Not  only  does  this 
interfere  with  the  convenience  under  which  the  filling 
may  bo  introiluced,  but  the  operation  may  terminate 
disastrously  at  ahuost  any  stage  by  the  tearing  of  the 
dam  with  a  sharp  instrument,  or  the  presence  of  mois- 

***  Amorioan  Toxtbook  of  OiH^rativo  Dentistry." 
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ture  owing  to  the  slipping  of  the  dam  from  position.  It 
is  always  a  good  plan  to  include  two  teeth  on  either 
side  of  the  one  to  be  filled  in  the  anterior  portion  of 
the  mouth.  For  posterior  teeth  the  one  distal  to  the 
one  to  be  filled,  as  well  as  several  anterior  to  it,  should 
be  included  in  the  isolation. 

Adjusting  the  Dam. — It  is  well,  before  adjusting  the 
dam,  to  note  the  character  of  the  joint  formed  between 
the  tooth  and  the  alveolar  walls.  In  some  instances  the 
teeth  are  so  rigidly  held  in  their  sockets  that  a  prelim- 
inary separation  may  be  necessary  before  placement  of 
the  rubber  can  be  effected.  This  extreme  fixation  of  the 
teeth  is  nearly  always  associated  with  abrasion  and  an 
**end  to  end  bite,"  resulting  in  sharp  edges  of  enamel, 
all  of  which  interfere  with  the  placement  of  the  dam. 
In  these  instances  at  times  the  forcible  insertion  of  a 
thin-bladed  instrument,  or  floss  carrying  vaselin,  may 
prove  to  be  adequate  for  the  requirements;  if  not,  the 
preliminary  separation  previously  suggested  must  be 
followed.  All  teeth  upon  which  the  dam  is  to  be  placed 
should  have  all  deposits  and  adhering  detritus  removed, 
and  the  surfaces  thoroughly  wiped  with  alcohol,  before 
the  dam  is  placed  in  position.  Failure  to  comply  with 
this  precautionary  measure  is  fraught,  in  many  cases, 
with  serious  consequences  to  the  future  normal  aspects 
of  the  tooth. 

When  these  preliminary  stei)s  have  been  carried  out 
the  dam  is  ready  for  placement.  As  a  rule,  it  is  carried 
first  over  the  anterior  tooth,  and  then  over  each  adjoin- 
ing tooth,  until  all  to  be  isolated  are  included.  This  is 
accomplished  by  stretching  the  dam  and  forcing  the  edge 
downward  between  the  teeth  until  it  passes  the  contact 
point.  If  the  teeth  have  not  been  separated  and  the 
contact  form  still  exists,  the  rubber  is  likely  to  remain 
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in  position,  unless  the  conical  form  of  the  crown  and 
an  excessive  muscular  action  of  the  lip  induce  it  to  slip 
past  the  contact  point  and  come  off.  This  frequently 
occurs  in  adjusting  the  dam  upon  the  cuspids.  In  stub- 
born situations  considerable  time  may  be  conserved  by 
first  adjusting  the  dam  upon  the  first  bicuspid  and  car- 
rying it  over  the  successive  teeth,  leaving  the  cuspid  for 
the  final  effort.  At  this  stage,  the  dam  being  secured 
upon  the  first  bicuspid,  the  rubber  is  forced  into  the 
interstice  between  the  cuspid  and  lateral,  and  by  means 
of  a  drawing  movement  given  the  ligature  the  dam  is 
carried  to  the  gum  border,  its  edge  inverted,  and  the 
ligature  tied  in  position.  When  the  superior  third  molar 
is  to  be  isolated,  owing  to  its  somewhat  conical  form, 
it  is  advisable  to  retain  the  dam  in  position  by  means 
of  a  clamp.  In  these  cases  the  clamp  is  slipped  through 
the  posterior  i)erforation  in  the  dam  and  adjusted  to 
the  tooth;  the  dam  is  next  adapted  to  the  gum  border 
by  means  of  the  ligature.  The  adjustment  of  the  dam 
is  then  made  upon  the  adjoining  tooth  and  proceeded 
with  until   the  necessary  teeth  are  included. 

In  many  instances  wliere  the  dam  is  utilized  for  the 
exclusion  of  moisture  it  is  not  necessary  to  secure  it 
in  position  by  means  of  either  ligature  or  clamp.  This 
occurs  frequently  in  incisal  and  occlusal  operations.  In 
proximal  cavities  in  incisors  and  cuspids  the  dam  should 
always  be  secured  by  means  of  the  ligature.  A  limited 
experience  is  sufficient  to  emphasize  the  necessity  of  this 
precaution.  Not  only  should  the  tooth  with  the  cavity 
be  ligated,  but  the  adjoining  ones  as  well;  otherwise  the 
entran(*e  of  moisture  is  likely  at  any  time  to  interfere 
with  the  continuance  of  the  operation.  In  bicuspids  and 
molars  the  clamp  generally  may  be  utilized  in  place  of 
the  ligature.    In  some  instances,  however,  it  is  a  safer 
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plan  to  ligate  the  tooth,  after  which  the  clamp  may  be 
adjusted  upon  the  tooth  to  be  filled,  or  the  one  posterior 
to  it.     Waxed  floss  silk  is  generally  used  for  ligating 
purj)oses.     A  piece  cut  sufficiently  long  for  convenient 
handling  is  passed  between  the  teeth,  both  mesially  and 
distally  of  the  one  to  be  filled,  the  ends  of  the  ligature 
extending  labially  or  buccally;  by  means  of  a  drawing 
movement  the  ligature  and  rubber  are  carried  toward 
the  root.     At  the  gum  border  the  edge  of  the  rubber 
will  be  turned  under  by  the  movement  of  the  ligature, 
after  which  the  ligature  may  be  removed,  unless  it  is 
considered  necessary,  as  previously  indicated,  to  ligate 
the  tooth.    The  adjustment  of  the  ligature,  in  many  in- 
stances, is  a  painful  procedure,  and  permanent  injury 
^ay  be  sustained  by  the  gum  and  alveolar  tissues,  owing 
to   tie  irritation  initiated  in  the  application  of  the  dam 
*^iici  ligature.    While  these  serious  effects  rarely  occur, 
and  very  likely  are  associated  with  a  predisposition  of 
those  tissues  to  diseased  states,  nevertheless  a  total  dis- 
f^Ssrd  of  the  vital  aspects  of  the  tissues,  necessarily 
^^^itated  in  the  adjustment  of  the  rubber  and  ligature, 
^^st  be  condemned,  and  the  possible  serious  pathologi- 
cal involvement  of  these  tissues,  arising  from  a  primary 
^^* citation,  as  indicated,  is  ever  before  the  cautious  prac- 
^^^tioncr. 

The  Clamp. — As  previously  stated,  the  clamp  is  used 

^^    secure  the  dam  upon  the  molars.     It  also   renders 

y^^luable  service  in  preventing  the  rubber  from  being 

^^  the  way  of  the  operator,  thereby  materially  advanc- 

^^g  the  convenience  under  which  the  operation  may  be 

l>^rformed.    To  be  effective  clami)s  must  be  constructed 

^o  as  to  be  adaptable  to  the  form  of  the  teeth  upon  which 

they  are  intended  for  use.    In  a  general  way  the  modern 

c^lamp  practically  meets  the  requirements.     Teeth  with 
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short  crowns,  eonically  formed,  whivh  ordinarily  favor 
the  slipping  of  the  clamjv  may  now  be  securely  isolaU'<! 
with  the  foiTDB  devised  to  meet  the  retjuirements  of  these 
cases.    The  set   of  ivory  clamps  (Fig.  102)  very  effec- 


Qfifi 


tively  meets  the  needs  of  tlie  j»ractitioner.    Other  makes 
will  also  be  found  veiy  useful. 

Adjustment  of  the  C/«mp.— AVlieii  the  clamp  is  to  lio 
adjusted,  and  the  one  best  adapted  for  the  ease  has 
been  selected,  the  dam  is  cut 
and  imnrhed,  as  previously  indi- 
cated, and  tiie  perforation  in- 
tended for  the  tooth  to  be 
clamped  is  stretched  over  the 
flanges  (Fig.  103)  at  the  sides 
of  the  clamp;  the  clamp  forceps 
are  next  adjusted  to  the  clamp, 
and  the  clamp  i)laeed  over  the 
tooth,  Care  should  here  be  exercised  that  the  beaks  of 
the  clamp  are  not  forced  too  far  down  in  order  that  the 
patient  miglit  be  spared  considerable  pain,  also  injury 
to  tlie  gum  tissue.     The  tendency  to  place  the  clamp 
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too  far  down  particularly  exists  in  adjusting  tlie  elamp 

intended  for  eonically  shaped  crowns,  also  for  cavities 

extending  along  the  cervical  border  of  molars.     When 

'lie  clamp  is  in  position  the  rubber  is  released  from  the 

flanges  and  adapted  to  the  cervical  part  of  the  tooth. 

Cervical  Clamps. — This  form  of  clamp  is  indicated 
for   cavities   extending  along  the   cervical  border  and 
'>eneath  the  gum  tissue.     In  no  instance  is  it  wise  to 
force  the  adjustment  of  a  cervical  clamp,  if  in  so  doing 
'^^e    patient  is  made  to  endure  agonizing  pain.     If  the 
'noisture  cannot  be  excluded  by  other  means  less  pain- 
^^^1,   another  filling  plan  should  be  adopted.    Very  satis- 
factory results  may  be  secured  by  means  of  the  inlay 
'^^tliod,   utilizing  Dr.   Alexander's   special    gold   as   a 
^^^a.iis  of  making  the  inlay.    Or,  if  the  cavity  is  located 
^Pon  the  lingual  surface  of  molars,  gutta  percha  or 
^ttislgam  may  be  used  as  the  filling  material.     In  all 
'^^se  locations  it  is  better  to  force  the  gum  tissue  away 
rc-k-^  the  cavity  margin  by  packing  the  cavity  with  tem- 


*^^^ary  stopping  or  gutta  percha.    This  not  only  clearly 
^X:)ose8  the  cavity  margins,  but  in  many  instances  it  also 
*ltDws  of  the  subsequent  adjustment  of  the  clamp  with- 
^t  pain.    Many  operators  prefer  to  avoid  the  obstacles 
^^d  pain  incident  to  the  use  of  the  cervical  clamp  by 
^^1  justing  the  dam  and  holding  it  away  from  the  cavity 
^Order  by  an  instrument  in  the  hands  of  an  assistant. 
^^1"  the  subgingival  portion  of  the  cavity  may  be  filled 
^ith  amalgam  in  molars,  and  crystal  gold  for  the  an- 
terior teeth,  excluding  the  saliva  by  means  of  absorb- 
ents.   Later  the  dam  is  adjusted  and  the  filling  completed 
According  to  indications.     Figs.  104  and  105  illustrate 
two  useful  cervical  clami)s. 

The  Saliva  Ejector.— This  is  employed  to  carry  ofl^ 
excessive  accumulations  of  saliva,  which  may  arise  be- 
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■  both  patient  and  operator. 


cause  of  the  iiatient's  inability  to  swallow,  or  to  an 
excessive  flow  following  the  reflex  stimulation  of  the 
salivary  glands.  If  the  patient  is  unable  to  satisfac- 
torily dispose  of  the 
amount  of  saliva  poured 
into  the  oral  cavity,  either 
through  inability  owing  to 
the  position  of  the  bead,  or 
any  other  cause  that  may 
interfere  with  the  action  of 
the  muscles,  unless  the  ac- 
cumulation is  carried  off  in 
some  manner,  it  will  drivel 
from  the  comer  of  the 
mouth,  to  the  annoyance  of 
Under  these  circumstances 
the  ejector  is  a  very  serviceable  arrangement.  Some 
patients  object  to  the  introduction  into  the  mouth  of  the 
glass  tube  through  which  the  sa- 
liva is  drawn.  The  patient's  con- 
sent is  usually  secured,  however, 
if  a  satisfactory  explanation  can 
he  made  as  to  the  method  adopted 
for  maintaining  the  part  of  the 
ejector  placed  in  the  patient's 
mouth  in  an  aseptic  state.  A  num- 
ber of  the  detachable  portions 
should  always  be  on  hand;  these 
can  he  shown  to  the  imwilling  pa- 
tient, and  materially  aid  in  secur- 
ing hi.s  consent  to  their  use. 

The  Qenham  Shield.— Tlie  Denham  cofferdam  shield 
or  rubber  cup  (Fig.  106)  may  be  utilized  for  the  ex- 
clusion of  moi,sture  in  various  short  oiJerations.     The 
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^4llield  is  adjusted  by  perforating  its  base  with  the  rub- 
ber dam  punch,  and  adjusting  the  cup  upon  a  suitable 
damp;  this  is  placed  upon  the  tooth,  and  the  cup  slipped 
over  the  flanges  of  the  clamp,  similarly  to  the  method 
described  in  adjusting  the  dam  upon  molars.  In  opera- 
tions upon  the  deciduous  teeth,  in  the  treatment  of  pulp 
canals,  and  in  many  occlusal  cavities  of  the  permanent 
teeth,  the  rubber  cup  may  be  advantageously  employed. 
Absorbents.— The  use  of  absorbents  is  more  generally 
relied  upon  for  the  exclusion  of  moisture  from  the  field 
of  operation  than  any  other  method.  The  ease  of  ad- 
justing a  napkin  or  roll  of  absorbent  cotton  no  doubt,  in 
most  instances,  is  the  factor  which  determines  the  means 
to  be  employed  for  maintaining  dryness,  and,  although 
the  operator  may  know  beforehand  that  this  method  is 
not  as  effective  as  the  dam  method,  the  difficulties  to  be 
overcome  in  some  cases  of  adjusting  the  dam,  and  the 
ease  with  which  a  napkin  or  cotton  roll  is  placed,  quick- 
ly influence  the  choice  in  favor  of  the  utilization  of  the 
latter  means  for  the  exclusion  of  the  saliva.  This  is 
compromising  with  the  requirements  of  practice,  and 
should  be  avoided.  The  consensus  of  opinion  among 
the  best  operators  is  to  the  effect  that  an  operation  that 
is  worth  doing  should  be  done  in  the  best  possible  man- 
ner, and,  in  most  instances,  the  best  results  can  be  se- 
cured only  if  the  dam  is  employed  for  the  positive  ex- 
elusion  of  moisture.  Certain  operations,  as,  for  exam- 
ple, the  filling  of  occlusal  cavities,  especially  in  superior 
teeth,  may  be  thoroughly  performed  without  the  use  of 
the  dam.  But  the  effective  exclusion  of  septic  organ- 
isms is  best  attained  in  the  use  of  the  dam,  and  in  pro- 
portion as  the  operation  demands  the  exclusion  of  septic 
factors,  in  the  corresponding  ratio  is  the  use  of  the  dam 
indicated. 
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Previous  mention  has  been  made  of  the  aptness  at- 
tained by  the  older  practitioners  in  the  exclusion  of 
moisture  by  means  of  napkins.  Particularly  effective 
was  the  system  of  napkining  devised  by  Dr.  J.  Foster 
Flagg.  Many  who  witnessed  the  clinical  demonstrations 
given  by  Dr.  Flagg  adopted  the  method,  and  have  found 
its  application  in  many  cases  entirely  satisfactory.  Dr. 
Flagg  suggested  a  napkin  16  inches  long  and  2iA  inches 
wide,  after  the  ends  had  been  seamed.  The  napkin  is 
folded  first  in  half,  and  again  in  half,  making  four  divi- 
sions. 

For  the  superior  anterior  teeth  the  napkin  is  unfold- 
ed; a  single  layer  extending  from  the  comer  of  the 
mouth,  on  the  far  side  of  the  tooth  to  be  filled,  is  caught 
beneath  the  lip  and  turned  upon  itself  to  form  a  roll  and 
carried  beneath  the  farthest  portion  of  the  lip,  where 
it  is  retained  in  position  by  the  pressure  of  the  lip 
against  the  gum;  the  rolled  end,  which  has  not  been 
caught  beneath  the  lip,  is  then  carried  to  place,  and  it 
will  be  found  to  extend  to  the  gum  overlying  the  bi- 
cuspids; upon  the  other  side  it  will  also  be  found  to 
extend  to  the  bicuspids,  if  properly  applied,  with  the 
long  flat  end  extending  out  of  the  mouth.  This  flat  end 
may  be  advantageously  utilized  in  wiping  the  crowns  of 
the  teeth,  or  in  any  other  manner  that  may  suggest 
itself. 

For  the  superior  posterior  teeth  the  upper  corner  of 
the  first  fold  of  the  napkin  is  held  obliquely  at  the  cor- 
ner of  the  mouth  with  the  left  hand;  by  means  of  the 
other  hand  the  width  of  the  fold  is  carried  beneath  the 
cheek  until  it  rests  well  down  upon  the  gum,  and  ex- 
tends backward  to  the  third  molar.  Subsequently  the 
part  of  the  naj^kin  that  projects  from  the  comer  of  the 
mouth  may  bo  folded,  and,  similarly  to  the  first  fold, 
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applied  to  the  parts.  This  yields  a  four-fold  thickness 
^f  cloth  as  protection  for  the  tooth  against  moisture. 
A  second  napkin  may  be  inserted  in  the  same  manner, 
^iid,  after  tlie  first  fold  has  been  carried  to  place,  the 
fi^st  napkin  may  be  withdrawn  from  the  mouth  without 
^^dangering  the  operation  owing  to  the  entrance  of  mois- 
ture. 

For  the  inferior  teeth  the  first  fold  of  the  napkin 
^5^  placed  at  the  middle  of  the  mouth  and  carried  back- 
"Ward  to  place  between  the  cheek  and  gum  tissue.    This 
Collects  the  flow  from  the  parotid  gland.     The  fold  of 
Another  napkin  is  placed  beneath  the  tongue  to  collect 
tihe  saliva  poured  into  this  region.     The  ends  of  both 
napkins  extend  from  the  mouth,  and  may  subsequently 
1)6  utilized  as  indicated  in  relation  to  the  superior  teeth. 
The  aseptic  doilies  supplied  by  the  dental  depots  can- 
not be  utilized  as  eflfectively  as  the  napkins  made  after 
the  measurements  previously  indicated,  and  of  a  wash- 
able material.    However,  they  better  meet  modern  san- 
itary views,  and  may  be  more  acceptable  for  this  reason 
to  the  patient. 


CHAPTER  XX 

THE   SEPARATION    OF   TEETH    PREPARATORY   TO   FILLING 

Definition.— By  the  separation  of  teeth  as  here  con- 
sidered is  meant  tlie  creation  of  space  by  inserting  a 
substance  between  the  teeth  which,  by  its  resilience,  a 
quality  possessed  by  rubber,  or  by  the  absorption  of 
moisture,  which  takes  place  when  cotton  or  tape  is  used, 
or  by  the  use  of  a  mechanical  separator,  the  teeth  are 
forced  apart,  thereby  creating  space  necessary  for  the 
correct  restoration  of  carious  teeth. 

Since  Dr.  Black's  presentation  of  his  studies  concern- 
ing the  interproximal  space,  published  in  the  Dental 
Review,  1890,  showing  its  relations  to  the  forms  and  con- 
tact points  of  teeth,  the  necessity  for  restoring  the  nor- 
mal forms  and  contacts  of  teeth  by  means  of  filling  has 
been  emphatically  impressed  upon  the  profession.  In 
order  to  secure  these  necessary  results  the  preparatory 
separation  of  the  teeth  is  imperatively  indicated.  With- 
out this  it  is  impossible  to  correctly  reproduce  the  nat- 
ural forms  or  contacts  of  teeth,  and  unless  these  are 
correctly  restored  the  interproximal  gum  tissue  cannot 
remain  in  a  healthv  state.  The  reader  is  referred  to 
chai)ters  dealing  with  the  preparation  and  filling  of  cav- 
ities, and  i)yorrhea  alveolaris,  in  which  these  matters 
will  be  found  discussed  more  minutely. 

Pathological  Aspects  of  Separation.— While  the 
changes  which  take  place  in  the  pericementum  upon  the 
api)lication  of  force  no  doubt,  in  most  instances,  exceed 
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its  physiological  aspect,  nevertlieless  we  are  so  general- 
ly accustomed  to  view  the  procedure  of  separation  as 
l>eing  within  physiologic  limits  that  we  almost  always 
ignore  its  pathologic  features.    And  yet  a  momentary  re- 
flection ought  to  suffice  to  bring  these  clearly  to  view.    The 
Eirrangement  of  the  pericemental  fibers  is  especially  note- 
worthy for  their  effectiveness  in  guarding  against  dis- 
l)lacement  when  stress  is  applied  to  the  tooth.  The  fibers 
are  of  the  inelastic  variety,  but  these  do  not  completely 
inhibit  all  displacement  of  the  tooth.    In  fact,  it  is  gen- 
erally recognized  that  a  slight  movement  is  normal  for 
each  tooth.    Through  this,  fracture  is  frequently  avert- 
ed, and  a  more  effective  comminution  of  food  results. 
The  act  of  providing  space  for  the  more  thorough  per- 
formance of  operative  procedures  implies  a  movement 
beyond  that  which  is  normal  for  each  tooth,  hence  ex- 
ceeds the  physiological  aspects  of  the  pericementum,  and 
establishes  a  pathological  condition  proportionate  to  the 
excess  displacement.     This  is  confirmed  by  the  tender- 
ness upon  pressure,  indicating  an  arterial  hyperemia, 
and  is  to  be  found,  in  greater  or  less  degree,  in  all  in- 
stances where  the  tooth  has  been  displaced  beyond  its 
physiological  capacity.     Owing  to  the  great  reparative 
power  of  the  pericementum,  upon  removal  of  the  agent 
of  separation,  ai)parently  the  pericementum  returns  to 
its  former  normal  i)hysiologieal  state.     The  tenderness 
upon  pressure  disai)i>ears,  as  well  as  any  other  evidence 
of  circulatory  disturbance. 

But  are  we  assured  that,  in  all  cases,  there  is  a  com- 
plete return  of  the  pericementum  to  its  former  normal 
state?  The  scientific  data  at  hand  bearing  upon  this  is 
exceedingly  incomplete.  The  testimony  of  the  ortho- 
dontist is  entirely  favorable  to  tooth  movement,  especial- 
ly if  undertaken  in  early  life.    But  here  again  this  posi- 
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tion  is  lacking  in  scientific  confirmation.  No  investiga- 
tions liave  been  conducted  ni)on  teeth  moved,  as  in  or- 
thodontic practice,  or  to  meet  other  operative  neces- 
sities, to  determine  if  permanent  changes  follow  the 
initial  irritation.  The  resori)tive  function  of  the  osteo- 
clasts is  more  readily  induced  in  some  instances  than 
others.  We  do  not  know  at  just  what  degree  of  irrita- 
tion the  functional  activity  of  these  cells  may  be  excited 
in  each  individual  case.  It  is  quite  possible  that  in 
separating  teeth,  in  many  cases,  the  osteoclastic  function 
is  inaugurated,  while  the  teeth  appear  to  have  returned 
to  their  normal  state.  It  is  also  quite  possible  that  the 
hyperemic  condition  of  the  pericementmn,  in  many  in- 
stances, is  followed  by  degeneration,  and  at  a  still  later 
period  by  pyorrhea,  which,  however,  is  never  traced  back 
to  the  hyperemia  induced  by  the  separation.  The  pro- 
cedure of  separation  should  not  be  viewed  in  that  indiffer- 
ent attitude  now  so  generally  characteristic  of  the  opera- 
tion. Its  possibilities  for  inaugurating  serious  patho- 
logical states  should  be  seriously  considered,  and,  imtil 
more  scientific  knowledge  is  at  hand  regarding  these  pos- 
sibilities, it  is  best  to  carefully  study  every  factor  that 
may  be  of  use  in  avoiding  complications. 

Classification  of  Methods.— Teeth  may  be  separated 
bj"  the  immediate  or  gradual  method.  The  utilization  of 
either  depends  upon  a  number  of  factors,  chief  among 
which  may  be  mentioned  the  patient's  susceptibility  to 
and  capacity  for  the  endurance  of  pain;  the  firmness 
of  the  teeth  in  their  sockets;  the  degree  of  separation 
desired. 

The  Patient's  Susceptibility  to  and  Capacity  for 
the  Endurance  of  Pain, — The  process  whereby  necessary 
space  is  secured  for  the  filling  operation  should  not  be 
viewed  merely  as   a  mechanical  procedure,  depending 
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upon  the  use  of  the  mechanical  separator,  or  some  other 
agent,  but  should  be  vitally  related  to  the  patient's  phys- 
ical condition  and  temperamental  qualities.  These  fac- 
tors should  indicate  the  existing  predisposition  to  pain 
and  the  ability  for  its  endurance,  and  determine  the 
method  of  the  separation  and  the  agents  whereby  it 
may  be  secured.  It  is  manifestly  unwise  to  adopt  a 
plan  of  separation  productive  of  pain,  as  usually  occurs 
when  the  teeth  are  quickly  separated,  either  with  the 
separator  or  rubber  wedge,  if  the  physical  condition 
or  temperamental  qualities  of  the  patient  are  likely  to 
cause  failure  in  the  attainment  of  the  desired  end.  So, 
too,  is  it  unwise  to  adopt  a  plan  of  slow  separation  with 
a  pyorrheal  tendency  of  the  teeth;  the  extended  irrita- 
tion is  more  likely  to  prove  harmful  under  the  pyorrheal 
f)redisposition  than  a  quicker  method  of  separation.  As 
previously  stated,  the  process  of  securing  space  between 
teeth  should  at  no  time  appeal  to  the  practitioner  only 
as  a  mechanical  procedure.  It  should  always  convey 
its  vital  relations,  in  the  thorough  appreciation  of  which 
much  injury  and  suffering  may  be  avoided  without  the 
sacrifice  of  the  necessary  end  in  view. 

The  Firmness  of  the  Teeth. — The  fixation  of  the  tooth 
in  its  socket  has  a  bearing  upon  the  method  of  separa- 
tion to  be  followed.  Teeth  that  are  firmly  planted  in 
their  sockets,  such  as  usually  are  to  be  found  in  the  san- 
guo-bilious,  or  bilio-sanguine,  temperament,  and  where 
the  perceptivity  of  the  nervous  qualities  is  lacking,  may 
be  separated  by  means  of  rubber,  and  wide  separations 
secured,  without  incurring  any  serious  risk.  Further- 
more, it  must  also  be  noted  that,  in  proportion  as  teeth 
are  finnly  fixed  in  their  sockets,  so  must  ade(iuate  pres- 
sure be  applied  to  effect  the  necessary  degree  of  separa- 
tion.   In  some  of  these  cases  the  use  of  cotton,  or  tape, 
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would  require  an  inordinate  length  of  time  to  estab- 
lish a  satisfactory  degree  of  separation,  whereas  in  many 
cases  where  the  teeth  moved  more  freely  in  their  sock- 
ets an  adequate  separation  might  easily  be  effected  with 
either  substance. 

The  Degree  of  Separation  Desired. — This  lias  a  defi- 
nite relation  to  the  method  of  separation  to  be  em- 
ployed. If  the  space  to  be  created  depends  upon  the 
resilience  of  rubber,  or  the  absorption  of  moisture  by 
cotton,  or  upon  the  use  of  the  separator,  a  limit  is 
reached  beyond  which  the  agent  of  separation  cannot 
pass;  if  this  is  within  the  requirements  of  the  case,  no 
concern  with  further  separation  is  necessary.  If,  how- 
ever, the  separation  proves  to  be  inadequate,  additional 
space  must  be  formed.  This  may  be  secured  by  means 
of  the  mechanical  separator,  after  the  teeth  have  been 
inadequately  moved  apart  by  some  other  agent.  In  other 
instances  the  space  to  be  created  might  easily  be  effected 
by  the  use  of  cotton  or  tape;  therefore,  it  would  be  un- 
called for  to  utilize  any  other  agent,  as  in  so  doing 
greater  irritation  to  the  tissues  might  ensue.  Occasion- 
ally cases  present  where  the  desired  separation  can  be 
secured  with  the  sei)arator  without  the  preliminary  sep- 
aration first  formed  by  the  use  of  some  other  agent. 
In  such  instances  it  is  not  good  practice  to  unnecessarily 
irritate  the  tissues,  and  inconvenience  the  patient,  by  in- 
serting a  substance  between  the  teeth  for  a  preliminary 
separation. 

iDMnediate  Separation.— This  is  best  accomplished  by 
means  of  the  mechanical  separator.  At  times  the  wooden 
wedge  may  be  utilized  for  an  immediate  separation  of  the 
anterior  tooth,  but  the  result  is  never  as  positive  as 
when  the  sei)arator  is  utilized.  The  Perry  separator  is 
generally  regarded  as  more  satisfactorily  meeting  the 


IMMEDIATE   SEPARATION  351 

indications  than  any  other  form  of  separator.    Fig.  107 
illustrates  the  set  consisting  of  six  forms.    These  are 


Fio.  107. — Pbehy  Sbpaaatobs. 


designed  for  use  in  the  posterior,  as  well  as  anterior, 
parts  of  the  mouth. 

The  following  advantages  result  from  the  use  of  the 
separator: 
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First. — In  making  examination  for  cavities  of  decay. 

Second. — In  prophylaxis  work  it  enables  the  opera- 
tor to  immediately  remove  stains  from  the  proximal  sur- 
faces. 

Third. — For  the  insertion  of  wedges,  gutta  percha, 
cotton,  etc.,  when  space  must  first  be  provided. 

Fourth. — As  the  most  important  factor  in  securing 
the  necessary  space  for  the  proper  filling  of  all  cavities 
involving  the  proximal  surfaces. 

Fifth. — By  firmly  holding  the  teeth  apart  after  the 
desired  space  has  been  created,  it  prevents  the  painful 
impact  of  the  condensing  force,  in  many  instances  en- 
abling the  operator  to  complete  the  filling  operation, 
which,  without  the  aid  of  the  mechanical  separator,  could 
not  be  completed  unless  the  tissues  first  recovered  from 
the  irritation  present. 

Sixth. — As  an  aid  in  i)roviding  space  for  the  proper 
finishing  of  fillings,  and  the  formation  of  a  proper  con- 
tact. 

These  are  the  more  important  advantages  accruing 
from  the  use  of  the  mechanical  separator.  The  operator 
may  easily  discover  others.  These  may  appear  in  its 
use  in  special  cases,  and  at  times  the  most  valuable 
form  of  service  may  be  rendered  by  the  separator,  not 
to  be  secured  bv  anv  other  means. 

Emphatic  as  the  evidence  may  be  in  support  of  the 
superior  service  rendered  by  the  mechanical  separator, 
it  must  not  be  overlooked  that  its  injudicious  use  may 
be  followed  by  serious  consequences.  The  temptation 
to  provide  space  which  may  yield  greater  convenience 
for  the  introduction  of  the  filling  may  induce  an  irrita- 
tion in  the  alveolar  tissues  followed  by  permanent  in- 
jury. Then,  again,  the  points  of  the  separator  may  im- 
pinge ui)on  the  gum  tissue,  and  cause  considerable  pain 
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and  injury  to  the  interproximal  tissue.  Due  regard 
should  be  given  to  any  evidence  of  pain  the  patient  may 
indicate.  It  is  not  wise  to  force  the  separation  beyond 
this,  for  fear  of  injury  to  the  tissues,  as  stated,  and  for 
fear  of  straining  the  patient's  compliant  disposition, 
which  might  interfere  with  the  subsequent  use  of  the 
separator. 

Gradual  Separation.— This  is  secured  by  means  of 
such  agents  as  cotton,  tape,  gutta  percha,  wood,  rubber, 
etc.  Antagonizing  views  have  been  expressed  as  to  the 
value  of  these  different  materials  when  used  for  the  pur- 
l)ose  of  separation,  also  as  to  the  methods  to  be  followed. 
Dr.  Garrett  Newkirk  ^  writes  as  follows:  '*The  writer 
will  say  at  the  outset  that  the  longer  he  continues  in 
practice  the  less  he  depends  on  very  slow  wedging  for 
the  separation  of  teeth.  He  is  more  fearful  than  for- 
merly of  inflicting  permanent  injury  to  the  tissues  in- 
volved, viz.,  the  i^ericemental  membranes,  the  interproxi- 
mal alveolar  wall,  and  the  overlying  gums."  It  would 
be  well  if  the  warning  contained  in  the  above  statements 
would  be  impressed  upon  all  practitioners.  Too  fre- 
quently permanent  injury  follows  an  injudicious  plan 
of  separation,  and  no  doubt  many  such  instances  arise 
which  are  never  etiologically  associated  with  the  method 
of  separation  previously  practiced.  On  the  other  hand, 
it  must  not  be  overlooked  that  permanent  injury  may 
follow  the  immediate  method  of  separation.  The  ease 
with  which  the  separating  bars  of  the  separator  may  be 
turned  conduces  to  a  too  forcible  widening  of  the  teeth; 
the  apical  vessels  may  be  injured,  followed  by  throm- 
bosis, and  later  by  devitalization  of  the  pulp.  The  peri- 
cemental membrane  may  also  suffer  permanent  injury 
from  the  too  severe  compression  and  stretching  of  its 

Johnson *8  "Textbook  of  Operative  Dentistry/' 


354  SEPARATION  PREPARATORY   TO   FILL 

fibers.    Therefore,  while  the  gradual  method  of  sep 
tion  may  lead  to  serious  pathological  involvement  of 
tooth,  the  immediate  method  may  be  followed  by  a 
involvement  if  injudiciously  practiced.     As  previo 
stated,  the  patient's  susceptibility  to,  and  capacity 
the  endurance  of  pain,  the  firmness  of  the  teeth  in  t 
sockets,  and  the  degree  of  separation  desired  should 
carefully  considered,  after  which  the  method  best  ada 
ed  for  the  case  at  hand  should  be  selected  and  there^' 
the  necessary  separation  established. 

Cotton. — This  acts  by  absorbing  moisture  and  u$^ 
ally  i)roduces  the  desired  degree  of  separation  with  b 
slight  tenderness  of  the  tooth.     For  this  reason  bo 
cotton  and  tape  are  extensively  utilized  in  making  se 
arations.    Either  agent  is  indicated  where  the  teeth  a 
not  too  firmly  planted  in  their  sockets,  and   where 
milder  degree  of  pressure  is  indicated,  owing  to  tli 
patient's  intolerance  of  pain.     Dr.  Jack*  regards  th. 
use  of  cotton  as  being  more  appropriate  for  the  pos 
terior  teeth;   here   the   pledgets  may  be  packed    witl 
considerable  pressure  when  no  pulp  exposure  exists. 
the  cotton  is  utilized  in  a  cavity  of  decay  during  the 
separation,  it  is  likely  to  induce  a  hypersensitive  stated 
of  the  tooth  structure  owing  to  the  fermentation  set  up 
by  the  masses  of  bacteria  which  find  a  resting  place  iia 
its  fibers.     The  acid  created  by  the  fermentation  proc- 
ess induces   the   hypersensitive  condition  of  the   tootlx 
structure.    For  this  reason  it  is  better  to  close  the  cav- 
ity with  temi)orary  stopping  i)rior  to  the  introductioix 
between  the  teeth  of  the  cotton,  and,  while  more  time 
may  be  recjuired  for  adociuate  separation,  this  is  pref- 
erable to  the  serious  inconvenience  to  both  patient  and 
oi)erator,  that  may  arise  if  the  precaution  is  not  taken. 

*** American  Textbook  of  Operative  Dentistry." 
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This  hypersensitivity  of  the  tooth  structure  does  not 
develop  nearly  so  readily  when  tape  is  used  as  the  sep- 
arating medium,  and  most  likely  is  due  to  the  fact  that 
it  does  not  enter  the  cavity  as  easily  as  cotton;  hence, 
if  fermentation  takes  place,  the  acid  is  more  likely  to 
be  washed  away  by  the  saliva,  and  does  not  affect  the 
tooth  substance. 

Gutta  Percha. — Gutta  percha,  or  the  red  gutta  percha 
base  plate,  may  be  utilized  to  effect  separations.  This 
it  usually  does  slowly,  but  also  painlessly.  The  material 
is  used  when  a  cavity  of  decay  is  to  be  temporarily 
closed,  and  is  especially  indicated  if  the  gum  tissue  has 
extended  into  the  cavity,  or  if  it  is  to  be  forced  away 
from  the  gingival  border  of  the  cavity.  The  separation 
which  gutta  percha  is  capable  of  effecting  is  due  to  its 
elasticity;  therefore,  the  more  it  is  compressed  the  bet- 
ter the  separation.  To  secure  this  result  the  teeth 
should  be  primarily  separated  with  the  mechanical  sep- 
arator, and  when  a  slight  separation  has  been  obtained 
by  this  means,  the  gutta  percha  may  be  forcibly  packed 
into  the  opening,  and,  when  cooled,  the  separator  re- 
moved. Dr.  Bonwill  originally  suggested  the  use  of  the 
red  gutta  percha  base  plate  between  deciduous  teeth,  in 
those  instances  where  lateral  expansion  api^eared  to  be 
desirable.  (See  chapter  on  Treatment  of  Deciduous 
Teeth.)  The  force  of  mastication  acting  upon  the  ma- 
terial would  gradually  separate  them.  In  following  this 
plan,  the  precaution  of  protecting  the  interproximal  gum 
tissue  by  inserting  a  piece  of  stiff  plate  to  extend  from 
cavity  to  cavity  must  be  taken,  otherwise  irreparable 
injury  may  follow  the  pressure  of  the  material  upon 
the  gxmi.  Then,  again,  the  condition  should  clearly  in- 
dicate the  desirability  of  lateral  exi)ansion,  or  the  nor- 
mal occlusion  of  the  teeth  may  be  destroyed. 
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Wood. — Orange  wood  may  be  employed  to  effect  sep- 
aration of  teeth  in  certain  cases,  such  as,  for  example, 
where  sufficient  immediate  separation  cannot  be  secured 
by  means  of  the  separator,  and  where  rubber  is  contra- 
indicated  owing  to  the  patient's  marked  intolerance  of 
pain,  and  where  cotton,  or  tape,  cannot  be  conveniently 
or  effectively  employed.  In  these  instances  the  separa- 
tor may  be  adjusted  and  turned  to  slightly  separate  the 
teeth.  Into  this  space  a  wooden  wedge  is  forced  and 
the  separator  removed.  This  secures  the  wedge  in  place, 
and  by  its  absorption  of  moisture  additional  space  is 
gained. 

Rubber. — The  use  of  rubber  affords  probably  the 
most  eflScient  means  of  making  separations.  The  ob- 
jections to  its  use  arise  from  the  pain  which  almost  in- 
variably accompanies  the  separation,  and  the  injury  to 
the  interproximal  gum  tissue  that  is  so  likely  to  take 
place.  As  the  teeth  separate  the  rubber  is  forced  into 
the  wider  space,  and  against  the  gum  tissue,  which  it 
severely  irritates.  If  this  persists  the  gum  tissue  may 
fail  to  again  normally  occui)y  the  interproximal  space, 
and  the  alveolar  septum  may  also  sustain  permanent 
injury.  If,  in  inserting  the  rubber,  it  is  allowed  to 
project  beyond  the  occlusal  surface,  it  is  not  likely  to 
injure  the  gum  tissue,  but  the  inconvenience  to  the 
patient  is  increased,  due  to  the  interference  which  the 
projecting  wedge  offers  to  occlusion.  In  many  instances 
where  rubber  has  been  used  as  the  se])arating  medium 
the  i)ericemental  irritation  is  so  severe,  that  to  subject 
the  tooth  to  the  additional  irritation  of  any  oi)erative 
procedure  at  the  time  is  liable  to  result  in  severe  patho- 
logical manifestations.  In  these  cases  the  indicated 
treatment  is  to  insert  gutta  percha  into  the  space,  and 
allow  the  irritated  tissues  to  recover  before  proceeding. 
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Dr.  Jack  ^  suggests  the  use  of  white  rubber  tubing  as  a 
means  of  making  less  ])ainful  sei)arations  than  can  be 
accomplished  with  purer  grades  of  rubber.  The  white 
rubber  tubing  is  an  adulterated  variety  with  its  resili- 
ence reduced ;  hence,  separations  can  be  effectively  made 
with  greatly  lessened,  and  in  many  instances  without, 
pain. 

In  conclusion,  it  may  not  be  amiss  to  again  empha- 
size the  importance  of  vitally  considering  the  procedure 
of  separation,  and  not  merely  as  a  mechanical  act.  Here, 
as  in  the  treatment  of  hypersensitive  dentin,  the  ability 
to  attain  the  desired  result  in  many  cases  depends  more 
upon  the  sympathetic  attitude  of  the  operator  than  the 
materials  and  methods  to  be  employed. 

* ''American  Textbook  of  Operative  Dentistry." 
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Definition.— Oral  hygiene  signifies  the  science  of  the 
health  of  the  mouth  and  of  its  preservation. 

General  Relation  to  Health.— It  is  now  quite  generally 
contended,  and  apparertly  with  considerable  basis  in 
fact,  that  the  condition  of  the  oral  cavity  is  a  factor  of 
importance  in  relation  to  the  health  of  the  individual. 
The  observations  of  a  number  of  investigators  have 
strengthened  the  belief  that  not  only  many  of  the  dis- 
orders of  the  gastrointestinal  tract  and  the  complica- 
tions arising  therefrom  have  their  origin  in  a  defective 
and  neglected  state  of  the  oral  cavity,  but  that  in  some 
instances  a  disturbed  balance  of  the  higher  nervous  cen- 
ters may  be  reflexly  inaugurated  by  a  septic  condition 
existing  at  the  end  of  a  root  by  impacted  teeth,  or  by  n 
chronic  irritation  of  the  pulp.  In  view  of  these  facts 
the  necessity  for  the  early  practice  of  measures  intended 
for  the  maintenance  of  the  oral  cavity  in  a  state  of 
health  is  quite  obvious.  If,  at  the  period  of  birth,  the 
oral  cavity  through  neglect  becomes  the  seat  of  infec- 
tive processes,  and  if  these  are  allowed  to  go  on  unin- 
terrupted, the  health  of  the  child  may  soon  become  dan- 
gerously involved.  The  high  rate  of  mortality  affecting 
infants  is  in  a  significant  manner  related  to  gastrointes- 
tinal disorders,  some  of  which,  at  least,  are  etiologically 
associated  with  neglect  of  the  oral  cavity.  Within  a  few 
months  after  birth  the  effects  of  dentition  are  likely 
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to  appear  in  the  mouth,  in  a  hyperemic  gum,  pain  when 
pressure  is  made  upon  the  swollen  gum  tissue,  excessive 
flow  of  saliva,  etc.  During  this  time  the  necessity  of 
maintaining  a  satisfactory  state  of  oral  hygiene  becomes 
even  more  imperative.  The  hyperemic  gum  tissue  gen- 
erally means  a  lessened  buccal  resistance,  and  this  is 
favorable  for  bacterial  activity  in  proportion  to  its  dim- 
inution. Unless  careful  measures  are  put  in  force  for 
the  arrest  of  bacterial  activity,  the  complications 
that  may  arise  are  likely  to  prove  a  dangerous  factor  in 
the  battle  for  life.  During  the  periods  of  the  eruption 
of  the  deciduous  teeth,  and  especially  those  following, 
important  formative  changes  are  taking  place  in  the  sur- 
rounding structures.  Reflexly  and  directly  these  may  be 
abnormally  influenced,  owing  to  the  ifiauguration  of 
pathological  processes  within  the  mouth,  in  part,  at  least, 
associated  with  a  lack  of  oral  hygiene. 

Unsettled  as  the  question  of  caries  of  the  teeth  may 
be,  especially  in  regard  to  our  knowledge  concerning 
the  conditions  of  immunity  and  susceptibility,  suflScient 
light  has  been  thrown  upon  the  related  factors  of  its 
etiology  to  warrant  the  positive  statement  that,  if  the 
oral  cavity  could  be  maintained  free  of  bacterial  habita- 
tion, caries  could  not  possibly  occur,  irrespective  of  the 
high  degree  of  susceptibility  to  the  caries  fungi  existing 
at  any  time.  While  we  cannot  possibly  establish  for 
any  length  of  time  by  any  known  means  this  ideal  state 
of  the  oral  cavity,  prophylactic  measures,  as  well  as 
oral  prophylaxis,  will  materially  aid  toward  it.  The 
argument  occasionally  advanced  that  the  many  instances 
of  extreme  susceptibility  to  caries,  in  the  presence  of  the 
enforcement  of  what  are  usually  regarded  as  satisfac- 
tory preventive  measures,  and  the  many  instances  of 
immunity  to  caries,  in  the  entire  absence  of  these  meas- 
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iires,  negative  their  value,  is  foolish  and  incomplete.  A 
far  greater  numbor  of  cases  can  be  shown  in  which  the 
maintenance  of  a  liygienic  state  of  the  mouth  was  fol- 
lowed by  a  notably  lessened  susceptibility  to  caries,  ir- 
respective of  which  the  positive  value  secured  in  pre- 
venting the  ingress  of  multitudes  of  bacteria,  and  a 
greater  or  less  amount  of  toxic  i^roducts,  alone  warrants 
at  any  cost  the  enforcement  of  all  measures  whereby  a 
suitable  oral  hygiene  can  be  maintained. 

Reference  has  previously  been  made  to  the  high 
death  rate  among  infants,  and  the  relation  which  this 
bears  to  gastrointestinal  disorders,  originating  in  some 
and  aggravated  in  others  through  oral  neglect. 

Oral  Hygiene  in  Pathological  Conditions.— The 
gastrointestinal  disturbances,  in  most  cases,  are  reflected 
in  a  form  of  stomatitis,  and  w^hatever  form  this  may 
assume,  oral  neglect  must  adversely  influence  all  efforts 
at  systemic  treatment.  A  brief  discussion  of  stomatitis 
may  follow  here,  as  it  presents  a  group  of  disorders 
appearing  in  adults  as  well  as  infants,  demanding  the 
ajjplication  of  those  local  measures  tending  to  estab- 
lish a  suitable  hygienic  condition  of  the  mouth. 

Simple  FoUicular  Stomatitis, — This  is  an  inflamma- 
tion of  the  mucous  follicles  and  is  frequently  found  in 
artificially  fed  children,  generally  due  to  unclean  nurs- 
ing bottles  and  nipples,  also  to  an  incorrect  food  supply. 
It  also  appears  in  adults  addicted  to  the  smoking  habit 
or  the  use  of  excessive  amounts  of  alcohol.  The  disease 
manifests  itself  in  bright  red  spots  which  finally  merge, 
])roducing  a  swollen,  red  surface,  painful  to  the 
touch.  The  child  is  fretful  and  irritable,  usually 
feverish,  is  attacked  with  vomiting,  and  shows  irregular 
bowel  action.  In  later  stnges  the  mouths  of  the  mucous 
follicles   degenerate  and   slough.     The  mouth   becomes 
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parched,  following  the  active  interference  with  the  blood 
supply. 

Vlcerative  Stomatitis. — This  is  an  inflammation  of 
the  mucous  membrane  followed  by  degeneration,  necro- 
sis, and  ulceration.  The  breaking  down  of  the  tissue 
may  occur  in  any  location,  and  with  the  appearance  of  the 
ulcers  we  find  a  heavily  coated  tongue,  salivation,  fetid 
odor  of  the  breath,  and  considerable  i)ain  when  the  ulcer 
or  the  surrounding  tissue  is  touched.  Fever  is  usually 
present,  also  swelling  of  the  glands  in  the  region  of  the 
angle  of  the  jaw.  When  the  disease  occurs  in  children, 
a  history  of  incorrect  feeding  and  lack  of  oral  hygiene 
is  usually  obtainable,  although  it  may  occur  through 
other  sources.  It  may  follow  a  simple  follicular  stom- 
atitis, or  it  may  follow  a  mercurial  or  syphilitic  stom- 
atitis. 

Aphthous  Stomatitis  or  Herpetic  Stomatitis. — This 
condition  is  distinguished  by  the  appearance  of  an  ul- 
cer upon  the  tip  or  side  of  the  tongue,  more  commonly 
upon  the  cheek  and  gum  tissue.  As  a  rule,  a  degree  of 
simple  stomatitis  accompanies  its  appearance.  There  is 
an  increased  flow  of  saliva,  a  coated  tongue,  and  a 
heavy  breath.  When  the  ulcer  is  touched  by  food  in 
eating,  or  with  the  tongue,  great  pain  is  experienced. 
Some  systemic  disturbance  is  usually  noticeable  when 
the  aphthaD  appear,  generally  referable  to  a  disturbed 
digestive  system.  Fever  may  accompany  the  disease. 
Dr.  George  H.  Wright,^  in  discussing  this  condition, 
quotes  Drs.  Holt  and  Forchheimer  as  to  the  etiology  of 
the  disorder,  and  states  that  these  observers  agree  that 
it  is  of  nervous  origin.  From  close  observation  covering 
many  cases  the  writers  believe  the  appearance  of  the 
aphthae  to  be  due  to  the  attempted  elimination  by  the 

"'Textbook  of  Operative  Dentistry,"  Johnson. 
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buccal  mucosa  of  some  toxic  product  retained  in  the 
circulation,  in  most  instances,  because  of  an  hepatic  dis- 
turbance. Usually  a  plan  of  treatment  intended  to  re- 
store normal  liver  action  is  the  surest  method  of  re- 
storing the  normal  aspect  of  the  oral  cavity,  supple- 
mented by  local  treatment,  and  of  preventing  the  ap- 
pearance, so  long  as  the  liver  action  remains  normal,  of 
additional  aphthae. 

Thrush  or  Parasitic  Stomatitis. — A  form  of  stomati- 
tis occurring  mostly  in  children,  due  to  the  development 
of  the  fungus  known  as  oidium  albicans,  or  saccharo- 
myces  albicans,  a  member  of  the  yeast  variety  of  fun- 
gus. It  is  claimed  that  it  does  not  grow  on  normal  mu- 
cous membrane.^  Conditions  of  malnutrition,  or  dys- 
crasic  states,  combined  with  lack  of  oral  cleanliness  fa- 
vor the  appearance  of  this  disease.  It  is  characterized 
by  the  appearance  of  minute  white  and  yellowish  spots 
or  patches,  covering  the  palate,  tongue,  and  cheeks,  and 
if  a  scraping  is  placed  beneath  the  microscope  the  fine 
threads  (mycelium)  and  small  oral  spores  leave  no  doubt 
as  to  the  diagnosis. 

Infantile  Scurvy. — This  condition  may  here  also  be 
briefly  noted,  not  only  because  it  indicates  the  utiliza- 
tion of  similar  oral  measures  to  those  employed  in  the 
pathological  conditions  previously  noted,  in  order  to 
assist  in  establishing  a  hygienic  state  of  the  mouth,  but 
also  because  the  condition  occasionally  is  wrongly  diag- 
nosed as  pathological  dentition  (see  Pathological  Denti- 
tion), the  treatment  for  which  must  be  followed  upon 
entirely  different  lines.  Scurvy  is  a  disease  essentially 
due  to  the  absence  of  a  certain  nutritive  element,  and 
whether  this  is  due  to  the  deficiency  alone  of  potash  in 
the  system,  as  the  experiments  of  Dr.  Garrod  appear 

*  Tyson,  '  *  Practice  of  Medicine. ' ' 
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to  slow,  or  to  some  other  nutritive  material  which,  when 
<^on^bined  with  potash,  proves  corrective  of  the  patho- 
logical manifestations  of  the  disease,  or  whether  the  dis- 
eas^e  is  due  to  infection,  as  others  maintain,  need  not 
*^^    discussed  here.     The  factors  of  present  interest  are 
*o       be  found   in   the   symptomatology   of   the   disease, 
^*^^ough  which  it  is  to  be  distinguished  from  pathological 
^^'9^tUion,  and  its  treatment  in  relation  to  oral  hygiene. 
^^^     discussing  pathological  dentition  attention  was   di- 
^^oted  to  the  error  in  diagnosis  that  may,  at  first  view, 
^^^  ^ily  be  made  between  the  two  conditions.    A  scorbutic 
^^Vild  is  usually  pale  and  emaciated;  the  pulse  and  heart 
^^*tion  are  feeble;  the  temperature,  usually  normal,  may 
^^  slightly  elevated.     The  child  is  irritable  and  fretful 
^Xid  may  be  attacked  with  vomiting  and  diarrhea.    It  is 
^^  the  appearance  of  the  gions  that  the  error  in  diag- 
nosis is  usually  made.     These  are  considerably  swollen 
^nd  spongy,  and  bleed  almost  upon  the  slightest  touch. 
"Xhis  at  once  suggests  the  presence  of  a  tooth  in  the  tis- 
sues beneath  the  gum  as  the  cause  of  the  disturbance. 
Tn  scurvy,  however,  hemorrhages  beneath  the  skin  ap- 
l)ear,  usually  first  in  the  lower,  later  in  the  upper  ex- 
tremities and  trunk.    These  extravasations  of  blood  are 
slow  to  disappear,  and  are  wanting  in  pathological  den- 
tition.   With  the  internal  administration  of  the  organic 
acids  such  as  citric,  mallic,  etc.,  the  pathological  mani- 
festations of  the  disease  quickly  disappear;  as  an  aid 
in  the  recovery  of  the  markedly  hyperemic  gum,  solu- 
tions of  boric  acid,  hamamelis,  or  any  of  the  antiseptic 
solutions  upon  the  market  will  be  found  to  be  of  value. 
Other  Pathological  Conditions, — Clearly  as  the  pre- 
ceding conditions  call  for  the  various  measures  relied 
upon  for  a  corrective  effect  of  the  oral  pathological  man- 
ifestations, supplemented  by  general  therapeutics  when 
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tlie  coiulitions  warrant  sueli  procedure,  the  oral  neglect 
from  which  stomatitis  frequently  originates  may  lead  to 
more  serious  complications  by  involving  the  teeth  in  a 
pyorrlietie  state  terminating  in  their  loss,  and  by  in- 
ducing grave  systemic  disturbances  etiological ly  asso- 
ciated with  oral  sepsis.  Hunter,  in  his  work  on  **Oral 
Se])sis  as  a  Cause  of  Disease,"  states  that  i)ericarditis, 
neuritis,  and  septicemia  are  caused  by  oral  sepsis.  Dr. 
Osier  states  that  defective  teeth  are  responsible  for 
more  widespread  physical  disabilities  than  alcohol.  The 
investigations  of  Dr.  Henry  S.  Upson,  of  the  Western 
Reserve  University,  are  now  quite  well  known  to  the 
members  of  the  profession.  The  views  of  these  ob- 
servers are  confirmatory  of  the  serious  systemic  effects 
originating  from  lack  of  oral  hygiene,  and  defective 
teeth. 

In  the  chapter  on  Pyorrhea  Alveolaris,  in  discuss- 
ing its  etiology,  the  effects  of  oral  neglect  are  noted  in 
detail,  and  special  emphasis  is  laid  upon  the  necessity 
for  a  suitable  oral  hygiene  as  a  means  of  avoiding  the 
disastrous  results  that  may  follow  when  food  debris 
and  masses  of  bacteria  are  allowed  to  remain  between 
and  around  the  teeth.  Fermentative  and  putrefactive 
changes  quickly  ensue,  and  the  toxic  products  not  only 
induce  gingivitis,  alveolar  and  pericemental  degenera- 
tion, necrosis,  and  loss  of  teeth,  but  similar  poisonous 
substances  enter  and  irritate  the  gastrointestinal  tract, 
in  many  instances  i)roducing  pathological  effects 
throughout  the  system  that  only  recently  have  been 
recognized. 

In  a  i)a])er  entitled  ^^Six  Years'  Work  in  Oral  Pro- 
jihylaxis/'  ])resentod  before  the  New  Jersey  State  Dental 
Society  by  Dr.  D.  D.  Smith,  and  printed  in  Items  of 
Interest,  January,  1905,  the  following  appears : 
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**We  have  abundantly  proven  that  diabetes  and 
many  gastrointestinal  troubles  are  directly  traceable  to 
thf>  mouth  infection  of  alveolar  pyorrhea;  also  that 
'tt«i.ny  pharyngeal  and  tonsillar  inflammations  and  many 
^J^in  troubles  haVe  their  origin  in  infection  in  the  mouth, 
€  to  septic  states  of  neglected  teeth.  We  know,  also, 
st  mental  depression  and  hypochondria,  and  many  of 
**lxe  perplexing  nervous  conditions  in  women,  result  from 
^-tle  same  cause." 

These  conclusions,  as  previously  stated,  have  been 
^*^rroborated  by  members  of  the  medical  })rofession. 

Establishment  and  Maintenance  of  Oral  Hygiene.— 
^X?he  positive  establishment  of  these  facts,  not  only  by 
"t^  lie  evidence  of  one,  but  of  numerous  sources,  attaches  at 
the  present  time  a  far  greater  imjmrtance  to  the  i)ractice 
^Df  those  means  whereby  oral   hygiene  is   successfully 
Xuaintained  than  could  be  claimed  for  it  in  the  past.    This 
is  entirely  due  to  the  increased  vital  appreciation  of  the 
teeth  and  their  environments,  gradually  developed,  as 
|)reviously  indicated,  by  showing  the  pathological   se- 
quela? that  may  follow  oral  neglect;  also  by  the  benefits 
that  surely  accrue  when  the  teeth  are  in  a  normal  state, 
and  normally,  or  physiologically,  put  to  use  in  the  act 
of  mastication.     For  this  latter  knowledge  we  are  in- 
debted to  Mr.  Horace  Fletcher.    He  has  shown  that  the 
function  of  mastication  properly  performed  is  more  vi- 
tally imi)ortant  than  heretofore  susjiected,  or,  if  so  con- 
sidered, no  one  before  Mr.  Fletcher  has  so  emphatically 
insisted  upon  the  thorough  mastication  and  insalivation 
of  food,  prior  to  its  i)assage  into  the  stomach,  as  a  nec- 
essary prerequisite  to  the  maintcnan(*e  of  a  normal  vita! 
standard.    If  mastication  and  insalivation  are  not  i)liys- 
iologically  performed,  the  normal  vital  balance,  soimer 
or  later,  must   be   lowered.     A  lowered  vital   balanc*e 
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means  diminished  buccal  resistance,  and  this  is  but  a 
step  removed  from  disease.  The  science  of  the  health 
of  the  mouth,  therefore,  signifies  the  utilization  of  means 
adequate  for  the  preservation  in  a  state  of  health  of  the 
oral  tissues,  inclusive  of  which  is  the  physiological  use 
of  the  teeth. 

In  the  paper  by  Dr.  Smith,  previously  referred  to, 
a  distinction  is  made  between  the  two  terms  ''prophy- 
lactic" and  ''prophylaxis."  Prophylactic  is  defined  as 
relating  to  remedies  which  may  be  utilized  in  prevent- 
ing or  protecting  from  disease.  Prophylaxis  imjjlies  the 
surgical  art  or  treatment  as  a  means  of  prevention  of 
disease.  Hence,  oral  prophylaxis  means  to  treat  the 
teeth  surgically,  as  in  the  removal  of  the  various  de- 
posits; the  use  of  a  germicidal  wash,  on  the  other  hand, 
being  a  form  of  prophylactic  treatment.  Both  measures 
are  utilized  in  the  development  and  maintenance  of  oral 
hygiene. 

With  the  first  nursing  the  young  infant  receives,  hy- 
gienic measures  should  be  adopted  to  guard  against  in- 
fective processes,  which,  if  allowed  to  develop  through 
neglect,  may  prove  to  be  a  serious  menace  to  its  life. 
For  this  pur])ose  nothing  answers  better  than  a  solu- 
tion of  boric  acid.  Sterilized  gauze  is  to  be  wound  about 
the  index  finger,  which  previously  has  been  made  asep- 
tic, dipped  in  the  solution,  and  the  mouth  thoroughly 
swabbed  after  each  feeding.  This  simple  proi)hylactic 
jirecaution  will  most  likely  prove  to  be  entirely  eflScient 
in  maintaininir  a  healthy  state  of  the  oral  cavity  in  or- 
dinary cases.  In  bottle-fed  infants  adequate  precautions 
must  bo  taken  in  regard  to  the  nipples  and  bottles,  and 
the  ]>re]>ared  food  must  be  correctly  adai)ted  to  the  re- 
(juircnients  of  the  infant.  If  either  are  at  fault  stom- 
atitis and  gastrointestinal  irritation  are  sure  to  follow. 
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In  the  treatment  of  stomatitis  arising  from  the 
causes  just  mentioned,  these  must  be  removed  as  a  nec- 
essary preliminary  to  the  local  treatment.  The  nursing 
bottles  and  nipples  must  be  sterilized,  and  maintained 
in  a  sterile  condition;  or,  if  the  stomatitis  appears  to 
be  due  to  a  gastrointestinal  irritation  developed  because 
of  an  improper  food  supply,  this  must  be  promptly  mod- 
ified to  meet  the  infant's  requirements.  The  correction 
of  these  faults  is  in  itself  likely  to  lead  to  correction 
of  the  oral  disease.  It  is  prudent,  however,  to  render 
aid  by  the  use  of  suitable  antiseptic  solutions.  Boric 
acid,  10  to  15  grains  to  the  ounce  of  water,  is  of  value, 
or  15  grains  of  chlorate  of  potash  dissolved  in  a  half 
ounce  each  of  hamamelis  and  water  is  also  an  excellent 
solution.  The  following  combination  will  be  found  es- 
pecially efficacious: 

5         Boric  acid Siss 

Formalin   m.  xv 

Thymol  grs.  xx 

Menthol 3i 

Gaultheria  m.  xxv 

Glycerin gss 

Alcohol  5i 

Water  dist.  q.  s o^iii 

M. 

A  piece  of  sterilized  gauze  is  dipped  in  this  solution 

and  passed  over  the  mucous  membrane  of  the  mouth. 

In  cases  of  ulcerative  conditions  the  use  of  cauter- 
ants,  especially  silver  nitrate,  has  proved  to  possess 
little  value  in  the  experience  of  the  writers,  notwith- 
standing its  high  endorsement  in  many  quarters.  Re- 
moving the  cause  whenever  possible,  together  with  the 
use  of  non-irritating  antiseptic  solutions,  also  possessing 
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astringeut  and  mild  anodyne  properties,  has  in  most  ^' 
stances  been  followed  by  early  recovery.     In  adults  ^^ 
ulcerative  areas  may  be  touched  with  a  1  per  cent.   ^^ 
lution  of  cocain  or  other  anesthetic  solution.    This    ^^^ 
afford  great  relief  from  the  distressing  pain  at  ti:*^*^^^ 
experienced,  when  the  side  of  the  tongue  is  aflFected,   ^^^ 
each  act  of  speech  or  mastication  is  accompanied 
severe  pain.    Antiseptic  precautions  should  also  her^ 
vigorously  enforced.  ^ 

Aside  from  the  attention   to   the  correction  of 
digestive  disturbance,  or  the  retention  in  the  system 
some  waste,  owing,  most  likely,  to  a  sluggish  and  inco' 
plete  hepatic  function,  attention  should  also  be  given 
an  atonic  condition,  for  which  suitable  tonics  and  alte 
tives  are  to  be  given.    To  what  extent  the  dental  pr 
titioner  may  make  recommendations  and  prescribe  f 
the  different  varieties  of  stomatitis  cannot  be  here  di 
cussed.    It  is  quite  evident  that  he  should  be  fully  co 
versant  with  the  ])athogeny  of  these  affections,  as  we 
as  the  therapeutics,   that  an  eflScient   oral  tlierapeusi 
may  be  enforced.     It  is  not  prudent  to  tresi)ass  upo 
the  domain  belonging  to  the  physician;  therefore,  thos 
forms    of    stomatitis    which    require    general    attentio 
should  be  referred  to  the  i)hysician  for  general  treat 
ment. 

Im])ortant  as  the  ])roc(uling  pathological  conditions 
may  bo  in  relation  to  oi-al  hygiene,  the  pyorrheal  affec- 
tions of  the  tooth  obviously  are  more  important.     Not 
only  is  it  necessary  hero  to  consider  the  presence  of" 
various    classes    of   microorganisms,  the    various    toxie 
products  elaborated,  extending  the  inflammatory  process 
about  the  oial  tissues,  outoring  and  irritating  the  gastro- 
intostiiial     tract,    ))roducing  serious   systemic   derange- 
ments, as  previously  noted,  but  the  loss  of  the  teeth 
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^hich,  sooner  or  later,  follows  pyorrheal  affections,  if 

allowed  to  go  on  without  effective  treatment,  presents 

^O.  additional  factor  of  pathological  complication,  now 

^^ceiving  increasing  consideration.    It  may  be  repeated 

*l^at  these  facts  are,  at  the  present  time,  known  to  a 

Sweater  number  of  people,  more  vitally  appreciated  by 

*t>em,  and  hence  a  greater  importance  attaches  at  the 

l^  Tesent  time  to  the  general  subject  of  oral  hygiene  than 

^^t  any  time  in  the  past. 

For  the  detailed  consideration  of  pyorrhea  alveo- 
J^eris  the  reader  is  referred  to  the  chapter  in  which  the 
ubject  is  discussed.     The  dissimilar  views  as  to  the 
tiology  of  pyorrhea  are  as  obstinately  defended  to-day 
ever  before,  but,  in  so  far  as  oral  hygiene  is  related 
'to  the  disease,  not  one  dissenting  voice  has  ever  been 
lieard  against  the  necessity  of  its  strict  enforcement  as 
SL  factor  of  great  importance  in  the  applied  curative 
efforts,  irrespective  of  whether  the  case  under  treatment 
is  viewed  as  being  of  local  or  systemic  origin.  Years  ago 
Dr.  Biggs  insisted  upon  the  thorough  removal  of  all  de- 
posits found  upon  affected  roots. as  a  necessary  proce- 
dure, without  which  recovery  could  not  be  realized ;  and 
no  doubt  other  measures  tending  to  promote  oral  hy- 
giene were   enforced,  perhaps  equally  as   effective  as 
those  of  the  present  day. 

For  the  pathology  and  etiology  of  calcareous  deposits 
the  reader  is  referred  to  Chapter  XV  (Diseases  of  the 
Pericementum). 

Many  instruments  have  been  devised  for  the  removal 
of  deposits  from  the  roots  of  teeth.  No  fixed  or  im- 
varying  rule  can  be  expressed  for  the  use  of  certain 
forms.  As  noted  in  discussing  the  treatment  of  pyor- 
rhea alveolaris,  each  operator  inclines  to  the  use  of  cer- 
tain forms,  and  in  his  hands  these  best  meet  the  in- 
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dications.  During  the  act  of  removing  the  deposit  from 
the  root  the  parts  are  frequently  sprayed  with  an  anti- 
septic solution,  which  materially  aids  in  freeing  the 
tooth  of  adhering  masses  of  bacteria,  septic  products, 
and  food  detritus.  The  deposits  should  be  completely 
removed  from  one  tooth  before  proceeding  to  the  next, 
so  that  no  secondary  effort  in  this  regard  should  inter- 
fere with  the  reparative  efforts  most  likely  taking  place 
in  the  pericementum  and  gum  tissue.  The  sooner  these 
tissues  are  restored  to  a  condition  of  health,  the  sooner 
oral  hygiene  may  be  established.  The  removal  of  the 
deposits  is  followed  by  the  thorough  polishing  of  all  the 
surfaces  of  the  teeth.  Dr.  Smith  insists  that  this  should 
be  done  by  hand  methods.  Power  polishers  should  never 
be  used.  Orange-wood  points  in  holders,  charged  with 
finely  powdered  pumice,  and  the  movement  of  the  hand 
are  the  means  employed  for  the  prophylaxis  treatment 
which,  when  persisted  in  for  a  sufficient  length  of  time, 
according  to  the  requirements  of  the  case,  is  capable  of 
effecting  the  wonderful  changes  described  by  Dr.  Smith 
as  follows: 

'*Tlie  osseous  structures,  after  a  few  months,  exhibit 
unmistakably  a  marked  change  for  the  better,  and  in 
most  eases  they  become  wholly  immune  to  decay.  The 
vital  forces  within  the  tooth — the  pulp — and  those  sur- 
rounding it — the  pericementum  and  its  connections — are 
stirred  and  stimulated  to  new  life  and  activity.  Cir- 
culation in  dentin  and  enamel  is  revived  and  quickened; 
old  stagnant  colors  and  deposits  are  manifestly  taken 
up  and  romovod,  and  new,  fresh  material  deposited  in 
place  of  thorn." 

The  i>ro])liylaxis  treatment  extends  over  a  period  of 
from  throe  to  six  months,  repeated  as  frequently  as  the 
judgment  of  the  operator  may  indicate.     This  simple 
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means,   as  described,  is  emphatically  endorsed  in  nu- 
merous quarters  as  being  entirely  adequate  to  establish 
aa  ideal  hygienic  state  of  the  mouth.    Pyorrheal  affec- 
tions are  arrested  and  finally  destroyed.    The  gum  tis- 
sue is  restored  to  its  normal  healthy  aspect,  and  the 
septic  products  so  actively  formed  in  the  mouth,  char- 
acterized by  lack  of  hygiene,  are  no  longer  elaborated, 
and  the  local  and  systemic  effects  so  likely  to  follow  the 
j)resence  of  these  various  toxic  agents  are  no  longer 
visible. 

These  changes  are  possible  by  means  of  the  prophy- 
laxis treatment,  and  when  finally  established  can  only  be 
maintained  by  an  intelligent  utilization  of  methods  ade- 
quately described  and  impressed  upon  the  patient  by 
the    operator.     Foremost    among   these  is  the  eflScient 
use  of  the  tooth  brush.    Patients  frequently  inquire  as 
to  how  often  the  teeth  should  be  brushed.     Once  a  day 
may  prove  adequate  in  some  instances;  in  others,  three 
or  four  times  a  day  may  be  necessary  for  a  satisfactory 
state  of  oral  cleanliness.    It  depends  upon  the  oral  pre- 
dis])Osition  to  fermentative  and  putrefactive  changes,  the 
facility  with  which  microbic  plaques  are  formed,  and  the 
favorable  conditions  that  may  exist  for  the  retention  of 
food  debris.    Furthermore,  much  depends  upon  the  de- 
gree of  effectiveness  attained  in  the  use  of  the  brush. 
This  does  not  depend  ui)on  the  direction  of  the  move- 
ments of  the  brush.    Wliether  it  be  in  an  up  and  down 
or  lateral  movement,  either  may  be  perfected  to  yield 
eminently  satisfactory  results,  in  so  far  as  the  brush 
can  be  made  to  yield  satisfactory  results.    The  patient 
should  be  instructed  that  th(»  end  sought  in  the  use  of 
the  brush  is  the  removal  of  all  foreign  substance  that 
may  collect  upon  the  surfaces  of  the  teeth,  and  a  fric- 
tional  effect  upon  the  gum  tissue  intended  for  its  stim- 
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ulation  and  vital  development.  In  order  to  secure  thie 
the  brush  should  be  passed  over  the  surfaces  of  the  teetlfl 
and  over  the  gum  margins,  with  a  movement  most  con- 
venient to  the  patient,  until  all  depositions  appear  to  be 
removed,  and  the  gum  tissue  slightly  smarts  from  the 
frictional  effect  of  the  brush.  Dental  floss  may  then  be 
carefully  passed  between  the  teeth  to  dislodge  deleteri- 
ous agents  clinging  to  the  proximal  surfaces.  This  is 
rarely,  if  ever,  accomplished  in  the  use  of  the  brush, 
and,  therefore,  constitutes  an  important  feature  of  the 
treatment  performed  by  the  patient.  When,  the  contact 
point  and  the  remaining  portion  of  the  surface  have  been 
cleansed  in  this  manner,  the  patient  may  rinse  the  mouth 
with  a  25  per  cent,  solution  of  one  of  the  antiseptic 
preparations  upon  the  market.  This  frees  the  oral  cav- 
ity of  masses  of  bacteria,  food  debris,  and  the  products 
of  bacterial  activity,  and,  in  the  writers*  judgment,  con- 
stitutes a  valuable  aid  in  the  effort  to  establish  oral 
hygiene. 

Dr.  Smith,  in  the  article  previously  referred  to,  log- 
ically advises  the  brushing  of  the  teeth  before  meals, 
arguing  that,  as  septic  materials  gather  upon  the  teeth 
in  the  interim  between  meals,  brushing  the  teeth  as 
recommended  removes  the  toxic  substances  and  prevents 
their  entrance  into  the  gastrointestinal  tract.  After 
meals  efforts  should  be  made  to  remove  particles  of  food 
remaining  between  the  teeth  and  along  the  gum  border. 
This  is  an  important  recommendation  to  be  made  to  the 
])atient,  increasingly  so  in  proportion  to  the  oral  pre- 
dis]iosition  to  bacterial  activity.  The  removal  of  the 
food  d6l)ris  is  effected  by  means  of  toothpicks,  and  rins- 
ing the  mouth  with  an  antisei)tic  solution,  or  water,  if 
the  former  is  not  at  hand.  The  thorough  removal  of 
food  i)artielos  inhibits  bacterial  activity,  and  prevents 
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the  formation  of  odorous  and  irritating  jjroducts ;  there- 
fore, the  utilization  of  tlie  means  whereby  this  is  ef- 
fected should  be  emphatically  encouraged.  Before  re- 
tiring at  night  the  same  preventive  measures  should 
be  employed,  otherwise  the  bacteria  present  in  the  oral 
cavity  may  still  be  capable  of  effecting  changes  in  mu- 
coid collections  upon  the  surfaces  of  the  teeth  during 
the  hours  of  rest  that  follow,  with  no  buccal  or  lingual 
movements  or  salivary  washings  to  disturb  their  ac- 
tivity. In  other  words,  the  bacterial  cells,  similar  to 
all  other  living  cells,  require,  among  other  conditions,  an 
adequate  food  supply  in  order  to  normally  perform  their 
vital  functions ;  when  this  is  lacking  their  vital  behavior 
is  inhibited,  and  the  toxic  substances  otherwise  formed 
by  them  are  absent.  It  may  be  a  physical  impossibility 
to  remove  all  bacteria  from  the  oral  cavity,  or  to  chem- 
ically destroy  them,  without  destroying  the  living  cells 
of  the  mouth,  but  we  are  capable  of  rendering  their  en- 
vironment unfavorable  for  serious  manifestation  of  their 
vital  activity,  and  the  thoroughness  with  which  we  re- 
move food  particles,  etc.,  and  the  bacteria  as  well,  from 
the  mouth  by  means  of  the  brush,  toothpick,  floss-silk, 
and  the  use  of  antiseptic  solutions  in  a  large  measure 
determines  the  control  over  bacterial  activity,  and  the 
formation  of  noxious  products,  horribly  offensive  and 
poisonous  as  some  of  them  are,  as  previously  indicated, 
others  destructive  to  the  teeth. 

When  a  satisfactory  state  of  oral  hygiene  has  been 
developed,  and  the  patient  forcefully  impressed  with  the 
necessity  of  following  the  instructions  imparted  to  him, 
if  the  hygiene  of  the  mouth  is  to  be  permanently  main- 
tained it  must  also  be  stated  that  the  prophylaxis  treat- 
ment must  be  repeated,  at  stated  intervals,  as  the  case 
may  demand,  otherwise  the  effects  of  the  expended  ef- 
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forts  will  be  lost.  If  this  is  not  enforced  the  gum  tissue 
will  again  give  evidence  of  its  hyi)eremic  state,  the 
breath  will  become  heavy  and  oflfensive,  the  teeth  tender 
when  bitten  upon,  due  to  the  irritation  of  the  rapidly 
forming  calcareous  deposit,  and  toxic  substances  elabo- 
rated through  bacterial  activity,  and  the  series  of  gas- 
trointestinal and  other  derangements  that  may  have 
previously  existed  again  will  surely  develop  if,  through 
failure  of  the  patient  to  avail  himself  of  the  prophy- 
laxis treatment  as  advised  by  the  dentist,  the  causes  of 
the  pathological  states  indicated  again  become  opera- 
tive. 

Gum  massage  is  favored  by  some  oral  hygienists, 
claiming  that  it  makes  the  tissue  hard  and  firm  and  im- 
proves its  circulation.  The  claim  is  also  made  that  it 
checks  recession,  and,  in  many  instances,  if  the  mas- 
sage treatment  is  persisted  in  it  will  induce  the  gum 
tissue  to  return  to  its  normal  position  in  relation  to 
the  tooth.  How  well  these  conclusions  are  founded  has 
not  been  scientifically  established.  That  the  firmness 
and  circulation  of  the  tissue  are  likely  to  be  improved 
by  the  massage  treatment  is  a  very  acceptable  conclu- 
sion. That  the  gum  tissue  may  be  made  to  resume  its 
normal  anatomical  relation  with  the  tooth,  following  the 
treatment,  has  not,  to  the  knowledge  of  the  writers,  been 
scientifically  demonstrated. 

A  factor  of  undoubted  value,  and  one  assuming  in- 
creasing importance,  in  impressing  upon  the  patient  the 
necessity  for  the  exercise  of  all  measures  whereby  a 
state  of  oral  cleanliness  may  be  maintained,  lies  in  the 
sanitary  surroundings  of  the  operator.  If  these  are 
developed  as  they  should  be,  an  excellent  precedent  is 
set  before  the  patient,   emphatically  arguing  for  the 
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adoption  of  every  means  interpreted  as  a  factor  of 
cleanliness.  In  their  absence  the  most  eloquent  aijpeals 
the  operator  may  make  as  an  oral  hygienist  lack  in  the 
element  of  conviction,  and  will  end  in  failure  in  serv- 
ing their  purj^ose. 


CHAPTER   XXII 

THE   DISCOLORATION    OF    TEETH 

Definition.— The  loss  of  the  natural  color  eflFect  of  a 
tooth,  due  to  the  penetration  of  the  intertubular  tissue 
or  of  the  tubes  by  insoluble  substances  which  impart 
their  distinctive  hues  to  the  tooth  substance. 

Causes  of  Discoloration.— The  discoloring  substances 
originate  from  the  following  sources:  (1)  From  the 
vascular  supply  of  the  pulp;  (2)  from  the  decomposi- 
tion of  the  pulp;  (3)  from  therapeutic  applications;  (4) 
from  metallic  salts  formed  by  the  action  of  corrosive 
agents  upon  fillings  or  instruments,  or  otherwise  formed. 

(1)  The  Vascular  Supply  of  the  Pulp. — If  from 
any  cause  (see  chapter  on  Diseases  of  the  Pulp)  dilata- 
tion of  the  vessels  of  the  pulp  takes  place,  followed  later 
by  its  death,  the  disintegration  of  the  red  blood  cells  is 
likely  to  occur,  and  the  released  hemoglobin  penetrates 
the  dentinal  tubes,  giving  the  tooth  a  light  pinkish  hue. 
Dr.  E.  C.  Kirk  writes  regarding  this  as  follows: 

**It  is  now  known  that  the  pink  staining  of  the  tooth 
is  brought  about  by  a  rupture  of  the  stroma  of  the  red 
blood  disks  liberating  their  contained  hemoglobin,  which 
dissolves  in  the  plasma,  forming  a  solution  of  hemo- 
globin which  readily  penetrates  the  dentinal  tubuli,  the 
lumen  of  which  is  of  insufficient  diameter  to  admit  the 
unbroken  red  blood  corpuscle.  This  pink  discoloration 
resulting  from  the  infiltration  of  hemoglobin  solution 
represents  the  first  stage  of  tooth  discoloration.     The 
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pink  stain  readily  undergoes  alterations,  later  on  assum- 
ing a  brownish  tint,  due  to  the  breaking  down  of  the 
highly  complex  molecule  of  hemoglobin  into  a  reduction 
i:>roduct  known  as  hematin. ' ' 

Dr.  Kirk  ^  also  believes  that  the  character  of  the 
pulpitis  determines  the  rapidity  with  which  subsequent 
changes  take  place.  The  mild  cases  of  vascular  dis- 
turbance, followed  by  a  slow  necrotic  process,  may  show 
immediately  after  death  of  the  pulp  such  slight  color 
change  as  to  make  it  unrecognizable,  except  when  spe- 
cial means  of  illumination  are  utilized,  and  even  then 
but  a  slight  opacity  may  be  detectable.  In  these  cases, 
however,  the  discoloration  becomes  more  marked,  and 
eventually  calls  for  correction.  In  the  severe  cases  of 
vascular  disturbance,  especially  in  teeth  which  have 
suffered  a  sudden  and  violent  death,  as  from  a 
blow,  or  other  form  of  trauma,  the  pinkish  discolora- 
tion  may  be  very  pronounced.  The  older  writers 
have  spoken  of  this  condition  as  suffusion,  and  the  sub- 
sequent changes  here  also  are  likely  to  be  more  im- 
pressive. 

(2)  Decomposition  of  the  Pulp. — The  putrefactive 
decomposition  of  the  pulp  is  generally  regarded  as  be- 
ing the  most  prolific  source  of  tooth  discoloration.  The 
process  of  pulp  decomposition  (see  Moist  Gangrene  of 
the  Pulp)  is  the  splitting  up  of  the  complex  nitrogenous 
compound  into  simpler  products  through  the  agency  of 
microorganisms.  A  series  of  intermediate  and  end 
products  are  formed,  the  most  important  of  the  latter 
being  ammonia,  NH.^,  and  hydrogen  sulphid,  HoS.  The 
hydrogen  sulphid  is  generated  in  the  presence  of  hemo- 
globin. Many  writers  deduce  from  this  that  ferrous 
sulphid,  FeS,  is   formed,   and  that   this  is  the  agency 
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through  which  the  process  of  subsequent  discoloration 
of  the  tooth  takes  place. 

This  is  the  position  assumed  by  Dr.  E.  C.  Kirk,  who 
is  regarded  as  having  given  more  study  to  the  problem 
of  tooth  discoloration  than  any  other  writer.  In  the 
chapter  on  Discolored  Teeth  and  Their  Treatment, 
written  by  Dr.  Kirk,  for  the  ^^  American  Textbook  of 
Operative  Dentistry,"  this  writer  makes  the  following 
quotations,  apparently  in  support  of  the  view  that  fer- 
rous sulphid  is  formed  in  the  putrefactive  decomposition 
of  the  pulp,  by  the  union  of  hydrogen  sulphid  with  the 
iron  of  the  red  blood  corpuscles,  and  that  this  product 
is  chiefly  concerned  in  bringing  about  the  subsequently 
noted  discoloration  of  the  tooth: 

^* Miller  says:  *If  a  current  of  sulfuretted  hydro- 
gen is  conducted  through  fresh  blood,  or  a  solution  of 
oxyhemoglobin  in  the  presence  of  air  or  oxygen,  sul- 
fomethemoglobin  is  formed,  which  is  greenish-red  in 
concentrated  solutions  and  green  in  dilute  solutions.  If 
we  lay  a  freshly  extracted  tooth  in  a  mixture  of  meat 
and  saliva,  so  that  a  part  of  the  enamel  surface  remains 
free,  and  moisten  the  surface  with  blood,  it  will  take 
on  a  dirty  green  color  if  kept  at  blood  temperature  in 
an  absolutely  moist  condition  for  from  twenty-four  to 
forty-eight  hours.  It  is  quite  possible  that  the  dirty 
green  deposits  which  form  in  putrid  conditions  of  the 
mouth,  in  stomatitis  mercurialis,  scorbutica,  gangrenosa, 
etc.,  or  even  in  inflammatory  conditions  of  less  impor- 
tance, as  well  as  in  cases  of  absolute  neglect  of  the  care 
of  the  mouth,  may  owe  their  green  color  to  the  presence 
of  sulfomethemoglobin.'  " 

Dr.  Kirk  again  quotes  from  Ziegler's  **  General 
Pathology"  as  follows:  **\Vhen  red  corpuscles  are  just 
beginning  to  disintegrate,  the  coloring  matter  formed  is 
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^^tnoglobin ;  but  the  yellow  and  brown  granular  masses 
*^uud  in  cells  and  lying  free  in  tissues  are,  as  a  rule, 
^^rivatives  of  hemoglobin,  not  hemoglobin  itself.  These 
^^rivatives  are  divided  into  two  groups,  according  as 
*-*^ey  contain  iron  or  not,  the  former  being  called  hemo- 
siderin, the  latter  hematoidin."  **When  acted  upon  by 
^^tnmonium  sulfid  (a  derivative  of  putrefactive  decom- 
X^osition  of  albumin)  hemosiderin  becomes  black,  iron 
^iilfid  being  formed." 

Dr.  J.  P.  Buckley,^  in  discussing  the  subject  of  tooth 
cJiscoloration  and  its  treatment,  calls  attention  to  the 
investigations  of  Dr.  J.  E.  Hinkins,  of  Chicago,  concern- 
ing the  chemical  composition  of  human  enamel  and  den- 
tin. These  investigations  disclosed  that  iron  in  com- 
bination with  aluminum  existed  in  both  of  these  struc- 
tures, and,  furthermore,  he  states  that:  **It  is  not  unlike- 
ly that  future  investigation  will  find  that  the  iron  from 
this  source  plays  a  part  in  the  discoloration  of  tooth 
structure."  Dr.  Buckley,  moreover,  antagonizes  the 
theory  that  iron  sulphid  is  the  cause  of  the  discolora- 
tion of  tooth  structure,  and  **  doubts  if  this  theory  can 
ever  be  proved  to  be  correct."  His  objections  to  the 
theory  of  tooth  discoloration  previously  stated  are  as 
follows : 

**From  chemistry  we  learn  that  ferrous  sulphid  is  a 
black  compound  and  that  no  change  takes  place  in  the 
color  or  otherwise  by  exposing  it  to  the  air.  Should  the 
discoloration  of  tooth  structure  be  due,  then,  to  ferrous 
sulphid,  as  claimed  by  many  writers,  there  would  be  no 
necessity,  in  treating  putrescent  pulps,  so  far  as  pre- 
serving the  color  of  the  tooth  is  concerned,  for  using  a 
remedy  which  can  be  hermetically  sealed  within  the 
tooth.    Clinical  experience  shows  that  a  tooth  containing 

*  Johnson *B  "Textbook  of  Oporativo  Dentistry/' 
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a  recently  decomposed  pulp,  in  a  large  percentage  of 
cases,  is  not  discolored,  and  that  such  a  tooth  will  not 
change  in  color  if  the  formo-cresol  remedy  is  used  in 
the  treatment  and  always  hermetically  sealed/' 

Dr.  Buckley  furthermore  states  that:  ''Neither  can 
the  green  nor  yellow  discolorations  of  teeth  be  attributed 
in  any  way  to  the  presence  of  black  ferrous  sulphid; 
yet  the  author  is  of  the  opinion  that  it  is  possible  for 
this  compound  to  be  formed  in  the  ultimate  process  of 
pulp  decomposition." 

Dr.  Buckley  offers  a  different  theory  in  explanation 
of  tooth  discoloration.  He  contends  that,  as  the  nitrog- 
enous molecule  contains  a  greater  amount  of  nitrogen 
than  sulphur,  15  per  cent,  of  the  former  to  0.3  per  cent, 
of  the  latter,  it  is  most  probable  that  ammonia,  a  com- 
pound of  nitrogen  and  hydrogen,  is  formed  in  greater 
quantity  in  putrescent  conditions  than  hydrogen  sulpbid, 
a  compound  of  hydrogen  and  sulphur,  and  that  this 
latter  compound  did  not  bear  the  important  relation  to 
discolorations  of  teeth  that  has  been  attributed  to  it, 
as  previously  indicated.  The  ammonia  gas,  according  to 
Dr.  Buckley,  is  not  only  generated  in  far  greater  quan- 
tity than  any  other  gas  in  putrescent  states,  but  it  has 
the  well  known  i)roperty  of  uniting  with  water,  forming 
a  mm  onium  hyd  roxid,  NH..^ + HgO = NH4OH.  Ammo- 
nium liydroxid  acts  ujion  the  soluble  ferrous  and  ferric 
salts,  forming  ferrous  and  ferric  liydroxid,  Fe(0H)2f 
Fe2(0H),..  In  this  manner.  Dr.  Buckley  reasons, 
the  ferrous  liydroxid  is  formed  by  the  reaction  between 
ammonium  liydroxid  [ind  the  iron  liberated  from  the 
hemoglobin  of  the  red  blood  cells.  The  ferrous  hydroxid, 
a  white  compound  foniiod  as  suggested,  readily  absorbs 
oxygen,  and  changes  to  ferric  hydroxid,  a  reddish-brown 
comi)ound.     In  this  change  there  is  an  array  of  four 
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colors,  white,  green,  black,  and  brown,  and  in  the  blend- 
ing of  these  colors  every  shade  of  discolored  teeth  is 
^^>diibited.    Dr.  Buckley  furthermore  states  that  ferrous 
t^3^'droxid  is  not  the  only  compound  of  iron  that  passes 
^lurough  color  changes  when  moist  and  exposed  to  air. 
"X^his  change  of  color  is  peculiar  to  nearly  all  the  iron 
^c^ impounds,  but  with  the  possible  exception  of  ferrous 
Oarbonate,  which  could  be  formed,  ferrous  hydroxid  is 
tlie  only  compound  of  iron  capable  of  being  {produced 
xander  the  stated  conditions — viz.,  pulp  putrefaction — the 
c*olor  changes  of  which  correspond  to  the  shades  of  per- 
xnanently  discolored  teeth. 

Dr.  Buckley  states  his  conclusions  as  follows:  **That 
the  permanent  yellow  discoloration  is  due  to  the  for- 
mation of  ferric  hydroxid;  the  bluish-black  discolora- 
tion to  a  mixture  of  ferric  hydroxid  and  ferrous  sul- 
phid,  or  to  a  failure  of  the  ferrous  hydroxid  to  become 
completely  oxidized  into  the  ferric  form,  owing  to  a 
lack  of  moisture  or  oxygen;  the  other  colors  observed 
are  transitory  and  are  due  to  the  gradual  transition  of 
the  ferrous  into  the  ferric  hydroxid.  In  coming  to 
these  conclusions  I  have  accepted  the  statement  that 
iron  plays  the  most  important  role  of  all  the  elements 
entering  into  the  discoloration  problem;  for,  if  it  were 
possible  to  remove  the  hemoglobin  from  the  blood  or 
the  iron  from  the  hemoglobin,  I  do  not  believe  the  den- 
tin could  be  discolored  by  any  compound  possible  to 
be  formed  by  the  process  of  pulp  decomposition." 

(3)  Therapeutic  Applications. — What  effects  may 
follow  the  use  of  certain  api)lications  in  a  cavity  has 
never  been  specifically  studied.  It  is  well  known,  how- 
ever, that  the  use  of  some  of  the  essential  oils,  followed 
by  phenol,  may  permanently  set  the  coloring  matter  con- 
tained in  the  oily  substance  by  forming  an   insoluble 
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compound.      That  this  method  of  discolo.„.- 

a  wider  application  than  is  eommonlv  ^^^*'°°  "^7  have 

able,  and   vintil  more  extended  data  is   «^T^*^  '"  ^""'^ 

unable  to   entirely  eliminate  therapeuL  "^  ^^  ^'^ 

a  possible    source   of  discoloration     or    ^^^''^'^'^^'ons  as 

various  substances  formed  in  this  mannpr  . Z"'^'''^*^  *^ 

color  the  tooth,  and  the  methods  for  if  *  "^^  <^«- 

(4)   Metallic  SALTS.-It  is  ^^^  ^  /«  correction. 

utilize  sulphuric  acid  in  root  canal  trea^"""  .^'''^*'*^''"  ^' 
instruments   are  employed  to  carry  thi.        °,      ^^  ^^'^ 
salt  thus  formed  is  carried  into  the  tooth  tf     '   *^^  ''"''" 
subsequently     discolors    it.      Hydrogen     suhr^"' '"' 
ent  in    the    dentinal   tubes    or    root    can«r^  ^'''*- 

from  the  putrefactive  decomposition    of  ii    ^^^^^^^'^^^ 
organic  matter,  may  act  upon  amalgam  fiji         contained 
salts  of  the  different  metallic  constituents  T;/*"™'"^ 
gam,  by  which  the  tooth  structure  becom*»^  ^        '*°''''' 
Similarly,  the  tooth  may  become  discolored    f  .T'^''''^^'"^- 
method  of  bleaching  is  adopted,  and  the     h?     •  ^^""" 
lowed  to  act  upon  gold  instruments,  or  upo*^      "°  *^  "'" 
ing  retained  in  a  cavity.    In  such  cases  *th  ^  ^^^^  ^" 
sumes  the  characteristic  purplish  hue    Inf  ^  ,*^°*^  ^^' 
black.    Xo  doubt  the  discoloration  of  the  \     \\      '''''"'"^ 
low  the  formation  of  metallic  salts   other    •     "*^^  ^*^'' 
than  here  indicated,  which  probabilitv  «Ji,.,  7^^  formed 
]  f  f       •       11  J-      X-  ^  S'nould  make  fhp 

need  tor  caution  in  all  directions  duly  xm  . 

an  cxanii)Ie  of  this  it  may  be  stated  that       1  ^*^^     ^^ 

amalgam  filling  is  (o  be  introduced,  especial!  ^^?^^^  ^° 

vitalizca  tooth,  a  lining  of  zinc  oxyehlorid   o      " 

phato.  should  first  Ih'  made.    Clinical  exn^'r;  ^  ^^^"^  ^^^^' 
I  "•  '^-^perience  tonntioc 

that  Icolh  so  tivatod  seldom,  if  ever,  dis^^i 

„  *       t      ♦    1  «iscolor  as  much 

as  tlioso  not  so  treated. 

Treatment  of  Discolorations.— It  is  evident 

attempt  to  restore  the  color  of  a  tooth  depends^^iL^I 
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e  chemical  reaction  between  two  substances,  the  one 
nployed  to  act  upon  the  other  present  in  the  tooth 
fracture,  and  upon  which  the  discoloration  depends, 
n  the  previous  discussion  of  the  causes  of  the  tooth's 
iisK^oIoration,  the  different  substances  capable  of  alter- 
ng  the  normal  color  effect  of  the  tooth,  and  the  sources 
from  which  these  substances  originate,  were  named,  and, 
%^liile  it  was  also  determined  that  we  are  not  in  posses- 
sion of  complete  knowledge  of  the  subject,  nevertheless 
sufficient  data  is  at  hand  to  indicate  that  in  some  in- 
stances, at  least,  the  discoloring  molecule  may  be  de- 
stroyed, and  the  discolored  tooth  successfully  restored. 
But  to  secure  such  result  the  manner  of  the  discolora- 
tion must  be  determined,  and  the  reagent  utilized  that 
is  capable  of  destroying  the  color  molecule.  The  for- 
mer knowledge  may  be  ascertained  from  the  history  of 
the  case  and  an  examination  of  the  tooth,  after  which 
the  best  method  for  restoring  the  color  of  the  tooth  may 
be  selected. 

There  are  two  general  methods  of  bleaching  teeth, 
the  oxidation  and  the  reduction  method. 

The  Oxidation  Method. — This  may  be  subdivided 
into  two  classes,  direct  and  indirect. 

Direct  Oxidation. — This  consists  of  the  use  of  oxidiz- 
mg  agents  from  which  oxygen  may  be  directly  evolved, 
such  as  sodium  dioxid  NazOz'j  25  per  cent,  ethereal  solu- 
tion of  hydrogen  dioxid,  H2O2;  alphozone,  {COOII.  CHz- 
CH2CO)2  029  aluminum  chlorid  ALCla,  and  a  three  per 
cent,  aqueous  solution  of  hydrogen  dioxid;  and  oxalic 

acid,  ^2^204.  2H2O.' 

Indirect  Oxidation. — This  consists  of  the  use  of 
agents  from  which  oxygen  may  be  indirectly  obtained. 
In  this  method  chlorin  is  first  liberated,  which  acts  upon 

*  Johnson's  "Operative  Dentistry. '' 
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water,  removing  its  hydrogen  to  form  hydrochloric  aoi-^^ 
and  liberates  the  oxygen.    Dr.  Buckley^  gives  the 
lowing  agents  that  may  be  used  for  this  purpose : 

*^  Aluminum  chlorid  and  a  freshly  prepared  Labo^ 
raque^s  solution  (Harlan).    Chlorinated  lime  and  dilixt^ 
acetic   acid    (Truman).     Powdered   alum,    and   Laba. 
raque's  solution.    Solution  of  sodium  chlorid,  electrica/- 
ly  decomposed." 

The  Reduction  Method. — This  consists  of  the  use  of 
agents  which  are  capable  of  removing  oxygen  from  a 
chemical  substance  owing  to  their  readiness  to  combine 
with  it.  The  sulphurous  acid  method  introduced  by  Dr. 
E.  C.  Kirk  acts  upon  this  principle,  and  has  been  found 
efficient  where  the  discoloration  of  the  tooth  has  pro- 
ceeded from  the  use  of  certain  remedial  agents,  and  in 
which  cases  the  chlorin  methods  have  been  found  in- 
effective. This  method,  however,  as  Dr.  Kirk  says,  **is 
slow  in  its  action  and  is  largely  superseded  by  the  di- 
oxid  of  hydrogen  and  dioxid  of  sodium  methods.*^  Dr. 
Kirk  describes  his  method  as  follows:  ^*100  grains  of 
sodium  sulfite  and  70  grains  of  boric  acid  are  sei^arately 
desiccated  and  afterward  ground  together  in  a  warm, 
dry  mortar.  The  powder  is  then  to  be  transferred  to 
a  tightly  stopi)ered  bottle.  For  bleaching  purposes  the 
powder  is  packed  into  the  root  canal  and  cavity  of  the 
tooth,  and  then  moistened  with  a  drop  of  water,  and  the 
cavity  immediately  closed  as  tightly  as  j^ossible  with 
a  stopping  of  giitta  pcrcha  previously  prepared  and 
warmed.  A  reaction  ensues  between  the  boric  acid  and 
sodium  sulfite  whereby  sulfurous  acid  is  liberated,  thus: 
21I;,B0:.+^NaoS(),  -  2Na,IU),+3HoO+3SO,.'' 

Dr.  Buckley  -  suggests  tlio  subsequent  washing  of  the 
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tooth  with  an  alkaline  solution,  such  as  a  ten  per  cent, 
solution  of  sodium  bicarbonate,  or  borax,  to  neutralize 
the  acid. 

The  Direct  Oxidation  Method  Applied. — As  pre- 
viously stated,  this  method  consists  of  the  use  of  agents 
from  which  oxygen  may  be  directly  evolved.  The  *  *  caus- 
tic pyrozone,"  a  25  per  cent,  ethereal  solution  of  hydro- 
gen dioxid,  prepared  by  McKesson  and  Bobbins  of  New 
York,  and  the  sodium  dioxid  introduced  by  Dr.  E.  C. 
Kirk  in  1893,  are  the  two  agents  of  this  group  which 
are  usually  employed  in  the  treatment  of  discolored 
teeth.  In  contact  with  dead  organic  matter,  the  unstable 
atom  of  oxygen  represented  in  hydrogen  dioxid  is  quick- 
ly liberated  and  oxidizes  the  discolored  tooth  structure, 
disrupting  the  color  molecule.  The  tooth  to  be  treated 
is  to  have  the  rubber  dam  adjusted,  after  which  the 
canal  should  be  placed  in  an  aseptic  state,  and  the  apical 
end  sealed  with  gutta  percha.  Any  portion  of  an  amal- 
gam or  gold  filling  should  be  removed.  This  is  par- 
ticularly indicated  if  chlorin  is  evolved  in  the  bleaching 
process;  otherwise  metallic  salts  may  be  formed  which 
are  capable  of  discoloring  the  tooth  structure.  Dr.  Kirk 
next  suggests  the  thorough  washing  of  the  tooth  with 
dilute  ammonia  water,  or,  better,  with  a  hot  solution  of 
borax  in  distilled  water  in  the  proportion  of  3j  of  borax 
to  3j  of  water.  This  removes  all  fatty  matter,  which, 
if  allowed  to  remain,  prevents  the  ingress  of  the  liber- 
ated oxygen  into  the  dentinal  tissue.  The  cavity  and 
unfilled  portion  of  the  canal  are  now  dried,  after  which 
the  tooth  is  in  proper  condition  for  the  application  of  the 
pyrozone.  It  has  been  a  matter  of  common  knowledge 
with  those  engaged  in  bleaching  various  commercial  ar- 
ticles that  the  bleaching  process  yields  superior  results 
when  conducted  in  an  alkaline  medium,  and  the  clinical 
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experience  of  those  engaged  in  bleaching  teeth  has  been 
corroborative  of  this.  For  this  purpose  Dr.  D.  N.  Mc- 
Quillen  suggests  the  use  of  Schreier's  kalium-natrium 
preparation.  This  is  first  applied  in  the  pulp  chamber 
and  canals  and  made  active  by  the  addition  of  a  drop 
of  distilled  water.  When  the  canal  has  been  cleared  of 
the  resulting  debris  by  means  of  appropriate  canal  in- 
struments, its  irrigation  with  distilled  water  is  omitted, 
furnishing  the  desired  alkaline  medium.  The  pyrozone 
may  now  be  applied  by  means  of  a  platinum  probe  and 
the  effect  noted.  If  it  is  found,  after  continuous  ap- 
plications, that  the  desired  result  is  not  secured,  an  ap- 
plication of  pyrozone  upon  cotton  is  seated  in  the  canal 
for  twenty-four  hours,  after  which  the  additional  appli- 
cation of  pyrozone  usually  furnishes  satisfactory  results. 
It  may  be  here  stated  that  the  25  per  cent,  solution  of 
hydrogen  dioxid,  known  as  pyrozone,  is  a  powerful 
caustic ;  therefore,  suitable  precautionary  measures 
should  be  taken  for  the  safety  of  both  patient  and 
oi)erator. 

In  the  use  of  sodium  dioxid  the  profession  has  what 
is  now  generally  regarded  as  the  best  means  of  bleaching 
teeth.  This  chemical  agent,  with  a  formula  represented 
by  Na.^Oa,  readily  parts  with  its  loosely  combined  oxy- 
gen in  the  presence  of  organic  matter.  The  loss  of  its 
atom  of  oxygen  converts  the  sodium  dioxid  molecule, 
in  the  presence  of  water,  into  caustic  soda,  Na^O.  This 
compound  is  synergistic  to  sodium  dioxid  in  its  saponi- 
fying action  upon  fatty  substances,  as  well  as  in  its 
disintegrating  effect  upon  organic  tissue,  whether  nor- 
mal or  in  a  putrefactive  condition.  Hence,  the  organic 
matter  contained  in  the  tubes  is  removed,  and,  if  the 
products  of  putrefactive  decomposition  are  present, 
these  also  are  removed;  at  the  same  time  the  liberated 
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atom  of  oxygen  is  producing  its  bleaching  effect  upon 
the  tooth  structure. 

As  the  product  is  readily  decomposed  into  caustic 
soda  and  oxygen,  failures  have  been  recorded  in  the  use 
of  sodium  dioxid  owing  to  its  loss  of  oxygen.  In  order 
to  test  the  eflSciency  of  the  product  when  intended  for 
bleaching  purposes,  Dr.  Buckley  recommends  the  follow- 
ing: **In  a  clean,  dry  test  tube  place  about  one  gm.  (15 
grains)  of  the  powder  and  to  it  add  1  or  2  c.  c.  (15  or 
30  m.  of  water.  If  the  specimen  is  good  sodium  di- 
oxid, enough  oxygen  should  be  generated  to  kindle  a 
glowing  splinter  held  at  the  mouth  of  the  tube." 

Having  adjusted  the  dam  ui^on  the  tooth  to  be 
bleached,  the  root  is  filled,  as  previously  indicated,  and 
the  preparation  applied.  Either  the  dry  powder  or  a 
saturated  solution  made  by  slowly  dusting  the  powder 
into  cooled  water  may  be  used.  Dr.  Buckley  ^  thinks 
that  the  best  results  are  secured  when  the  dry  powder 
is  worked  into  the  canals.  This  is  in  accord  with  the 
writers'  experience.  It  is  well  to  again  emphasize  the 
importance  of  not  using  steel  instruments  in  the  act  of 
working  the  powder  into  the  canals,  as  the  evolved  oxy- 
gen may  act  upon  the  steel,  forming  ferric  oxid,  defeat- 
ing the  object  of  the  bleaching  process.  When  the  pow- 
der has  been  placed  in  the  canals  and  chamber,  a  droj) 
of  distilled  water  is  allowed  to  come  in  contact  with 
it,  producing  the  effect  previously  noted. 

If  the  discoloration  is  due  to  the  presence  of  an  iron 
compound,  it  is  claimed  -  that,  by  the  use  of  sodium 
dioxid,  ferric  hydroxid  is  converted  into  ferric  oxid, 
which  is  an  insoluble  compound.  **If  ferrous  sulphid 
is  present  in  the  moist  state  it  may  be  converted  into 
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ferrous  sulphate,  a  soluble  salt;  but  in  the  presence  of 
caustic  soda  it  would  be  precipitated  as  ferrous  hy 
droxid,  which,  in  turn,  in  the  presence  of  oxygen,  is  at 
once  reconverted  into  ferric  oxid/'  If  these  chemical 
reactions  are  correct,  therefore,  as  Dr.  Buckley  states, 
the  insoluble  ferric  oxid  must  be  removed  mechanically 
by  washing  the  tooth,  which  is  aided  by  the  formation 
of  caustic  soda,  and  the  saponifying  effect  this  has  upon 
the  fatty  products  present  in  the  tubuli.  The  removal 
of  the  soluble  soaj)  by  washing  mechanically  aids  the 
removal  of  the  insoluble  ferric  oxid. 

The  washing  of  the  tooth  may  be  effected  by  spray- 
ing under  pressure  warm  distilled  water  into  the  cav- 
ity, drying,  and  then  observing  the  color  of  the  tooth. 
If  not  completely  or  satisfactorily  restored,  the  bleach- 
ing process  is  repeated.  Finally  a  solution  of  sulphuric 
acid  (2-10  per  cent.)  is  applied  to  the  cavity  for  the 
purpose  of  neutralizing  the  caustic  alkali,  and  penetrat- 
ing the  dentin;  it  may  also  convert  the  ferric  oxid  still 
j)resent  into  a  solul)le  sulphate,  which  can  easily  be  re- 
moved by  the  washing  process.  When  the  tooth  is  dried 
and  the  color  found  to  be  successfully  restored,  a  lining 
of  zinc  ojcychlorid  should  bo  made.  This  materially  aids 
in  preserving  the  restored  color  of  the  tooth.  A  i)aste  ^ 
prepared  by  mixing  precipitated  calcium  phosphate  and 
distilled  water  has  also  been  recommended  for  adapta- 
tion against  the  dentin,  but  does  not  answer  as  well  for 
the  intended  purpose,  in  the  writers'  judgment,  as  the 
oxychlorid  of  zinc. 

Dr.  Harlan's  Method. — Originally  this  was  grouped 
with  the  chlorin  methods,  as  in  the  chemical  reaction 
between  aluminum  chlorid  and  hydrogen  dioxid  it  was 
supposed  that  clilorin  was  evolved.    Further  study,  how- 
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ever,  showed  that  the  ahiminum  molecule  was  not  split 
up,  but  that  the  reaction  was  due  to  a  catalytic  action  ^ 
of  the  aluminum  salt,  owing  to  which  nascent  oxygen  is 
given  off  from  the  hydrogen  dioxid.  This  method  as 
j^  resented,  therefore,  is  no  better  than  any  other  in  which 
hydrogen  dioxid  is  utilized  for  its  bleaching  property. 
Alore  recently  2  a  freshly  prepared  Labarraque's  solu- 
tion lias  been  utilized  with  aluminum  chlorid. 

The  Indirect  OxroATioN  Method  Applied. — To  Dr. 
•Jauies   Truman  belongs  the  credit  of  introducing  the 
chlorin  method  of  bleaching  teeth.    Dr.  Truman's  meth- 
od, which  consists  of  the  use  of  chlorinated  lime,  com- 
monly called  bleaching  jmwdcr,  and  dilute  acetic  acid 
(tartaric  or  oxalic  acid  may  be  used),  may  also  be  re- 
garded as  the  first  well-defined  effort  at  the  restoration 
of  discolored  teeth.    In  this  method  chlorin  is  liberated 
which,  owing  to  its  strong  affinity  for  hydrogen,  in  the 
presence  of  moisture,  seizes  the  hydrogen  of  water  and 
liberates  nascent  oxygen.     Care  should  be  exercised  in 
the  utilization  of  this  method  that  the  chlorinated  lime 
from  which  the  chlorin  is  to  be  liberated  has  not  already 
parted  with  too  much  of  its  chlorin,  which  readily  takes 
place   especially  in   a   moist  atmosphere.     Chlorinated 
lime  is  a  dry  powder,  irritating  when  held  to  the  nos- 
trils, owing  to  the  presence  of  chlorin.     If  it  is  damp, 
and  fails  to  impress  its  irritating  quality,  it  may  be  re- 
garded as  being  unfit  for  bleaching  purjmses  because  of 
the  excessive  loss  of  chlorin. 

The  tooth  is  i)repared  as  previously  indicated,  and 
the  powder  packed  in  its  interior.  Fifty  per  cent,  acetic 
acid  is  applied  to  it,  and  the  exterior  sealed  with  gutta 
percha.     The  patient  is  instructed  to  return  at  the  ex- 
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piration  of  one  or  two  days,  and,  if  the  color  of  the  too 
is  not  satisfactorily  restored,  fhe  process  may  be  r 
peated.    An  important  desideratum  in  the  use  of  th£ 
method  is  to  avoid  the  contact  of  steel,  gold,  or  plat 
inum  instruments  with  the  powder,  otherwise  soluble 
chlorids  may  be  formed  that  may  permanently  discolor 
the  tooth.    Wood  or  bone  instruments  are  usually  em- 
ployed.   Dr.  Kirk  ^  states  that  several  cases  of  perma- 
nent purple  discoloration  have  followed  the  failure  to  re- 
move gold  fillings  from  the  tooth.    Wlien  the  color  has 
been  satisfactorily  restored  the  tooth  should  be  thorough- 
ly irrigated  with  hot  distilled  water,  dried,  and  a  lining  of 
zinc  oxychlorid  made,  as  i)reviously  noted. 

The  Removal  of  Special  Stains. — Permanent  discol- 
oration of  the  tooth  may  follow  the  disregard  of  the 
effect  which  the  ehlorin  method  of  bleaching  may  have 
upon  gold,  present  either  as  a  filling,  or  in  the  use  of 
gold  instruments  in  applying  the  bleaching  i)owder  to 
the  tooth.  A  tooth  so  discolored  may  pass  from  the 
light  purplish  hue  into  an  almost  black  shade,  the  re- 
moval of  which  is  exceedingly  difficult,  if  not  impossible. 
A  similar  final  discoloration  may  follow  the  use  of  steel 
instruments  in  the  utilization  of  the  clilorin  method  of 
bleaching,  or  in  the  use  of  sulphuric  acid  in  canal  treat- 
ment. The  treatment  recommended  in  these  cases  ^  is 
to  rebleach  the  tooth  by  the  ehlorin  method.  This  mav 
have  the  possible  effect  of  forming  soluble  chlorids  of 
the  metallic  stains,  which  may  be  removed  by  irrigat- 
ing the  tooth  first  with  50  per  cent,  clilorin  water,  and 
later  with  hot  distilled  water. 

When  the  discoloration  can  be  traced  to  silver  salts 
the  difficulty  of  restoring  the  tooth  is  not  so  great.    Here 
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*^>e  ohlorin  method  may  be  employed,   which  readily 
^ODverts  the  silver  stain  into  a  chlorid,  which  may  be 
^omoved  by  means  of  sodium  hyposulphite  applied  as  a 
■^^th  to  the  tooth.  ^    The  diflSculty  presented  in  these  spe- 
cial forms  of  discoloration  is  the  determination  of  thej 
^liemical  agent,  the  deposition  of  which  is  responsible 
for  the  discoloration.    The  history  of  the  case  should  be 
oarefully  sought  as  to  details.    In  this  manner  alone  is  it 
liossible  to  arrive  at  conclusions,  which,  together  with 
the  application  of  an  adequate  chemical  knowledge,  may 
often  lead  to  very  satisfactory  results  in  the  effort  to  re- 
store the  color  of  the  tooth. 
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Definition.— The  plantation  of  teeth  signifies  the  sur- 
gical reestablishraent  of  the  root  of  a  tooth  within  a 
socket,  either  by  inserting  a  human  tooth  into  an  ex- 
isting alveolus  from  which  it  may  or  may  not  have  been 
removed,  or  by  surgically  forming  an  alveolus  into  which 
is  placed  the  root  of  a  tooth. 

Classification.— As  intimated  under  the  terms  of  its 
definition,  the  operation  of  tooth  plantation  may  be 
classified  as  replantation,  transplantation,  and  implanta- 
tion. 

Vital  Processes  Involved.— The  accompanying  illus- 
trations,* prepared  from  drawings  by  Dr.  H.  H.  Burch- 
ard,  theoretically  explain  the  relation  of  the  involved 
tooth  to  the  alveolus.  Fig.  108  illustrates  a  tooth  and 
its  normal  attachment  and  vascular  supply.  Fig.  109 
shows  the  conditions  following  replantation.  Fig.  110 
the  conditions  following  transplantation.  Fig.  Ill  the 
conditions  following  implantation.  In  all  cases  where 
one  of  the  forms  of  tooth  plantation  is  practiced  an  in- 
flammatory reaction  takes  place  with  its  attendant  mi- 
gration of  the  white  blood  cells  and  exudation  of  coagu- 
lable  lynii)h.  Before  the  process  of  repair  is  well  in- 
augurated many  cells  die  and  must  be  removed.  It  is 
for  this  reason  that  some  writers  ^  claim  that  several 
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ays  at  least  slioiikl  olapst;  liefore  the  tootli  is  placed 
nthin  the  socket,  either  iii  replantation  or  transplanta- 
lion.  But  as  the  insertion  of  tlie  tooth,  at  the  Iat«r 
leriod,  most  likely  is  again  followed  by  an  inflammatory 
reaction,  witli  its  attendant  degeneration  and  death  of 
cells,  it  appears  to  be  a  better  plan  to  immediately  re- 
plant the  tooth  after  tlie  preliminary  methods  of  pro- 


FlO.    108.— A  TOOTB   A 

Attacbuent  A1 

LI,  apiuti  pifricemeutuni  iu  which  ia  1.  1,  the  perioementuin  and  Inflamnia- 

iBen  Uie  msin  perici3QieuUilarl«ry,  5:  Uiry  eRusinii  between  periccmeutum 

I,  2,  aiuatamoEini!  blood  veBsels:  3,  and  alvculur  wutla;  3.   2,  source  of 

I,  the  Diareinal  anatitomosiiig  of  al-  LIuud  supply  to  the  urea  of  repHir:  3, 

nd  pericenieiital  tirterit's.  3,  ipnuiLatiuDS  of  alveolar  arleriui; 
5.  obliterated  artcriea. 

flure  have  been  followed.    This  is  the  plan  recomiuend- 
Iby  Dr.  C.  Edmund  Kella,  .Ir.' 

Considerable  discussion  has  appeared  in  dental  jour- 
Us  as  to  the  process  whereby  planted  teeth  become 
The  theory  of  the  revivification  of  the  pericemen- 
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turn  which  has  been  advanced  by  sonae  writers  is  nn- 
tenable.  If  this  tlieory  is  made  to  apply  to  those  cases 
wliere  teeth  aro  immediately  replanted,  the  proposition 
is  decidedly  more  tenable.  But  can  such  cases  be  placed 
within  meaning  of  the  theory  of  revivification?  In  other 
words,  where  a  tooth  is  removed  from  its  alveolus,  and 
immediately  replaced,  does  its  pericementum  suffer  com- 


Fia.  111. — CoHpiTioNH  Following 

In  PI.ANTATIOIf : 

1,  1,  alveolftr  arteries;  2,  2,  gjni^vk]  mir- 

1    1    emhrviinir    tiBsuc  which  will   be  gin:  3,  inflammBtory  stilluaoisaniinl 

onwnizcd  into  npnir  (issue   rcp\ar-  tissue  filling  the  space  between  the 

infc    )hi     nriKiiiul    pcnccnientum      5,  ccmentum  and  walla  of  artificial  alve- 

olilitirnti-d  upical  irsseN  '  olua;  4,4.  phB«ocyte«.  multinuclcatwi 

ccUsattaekinKcementuinaf  implsntfd 

tooth;  5,  obliterated  apical  vessels. 

plete  necrotic  ohariKes?  It  is  more  likely  that  the  con- 
dition here  is  one  simi)ly  of  injury,  and  that  under  fa- 
vorable influences  repair  promptly  takes  place.  This 
view  must  also  l>e  regarded  as  being  favorable  for  the 
immediate  placement  of  the  tooth  in  replantation.  The 
sooner  the  tooth  is  returned  to  its  natural  surround- 
ings, the  less  is  its  pericementum  likely  to  suffer  ne- 
crotic changes,  and,  ultlioiigh  this  tissue  resembles  peri- 
osteum, for  whicli  the  claim '  is  made  that  it  is  capable 
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:f  maintaining  its  vitality  for  some  time  after  separa- 
on;  this  has  never  been  demonstrated,  to  the  writers' 
nowledge,  as  being  applicable  to  the  pericementum,  and 
oes  not  appear  as  a  reasonable  deduction  from  the  his- 
tology and  anatomy  of  this  membrane. 

Dr.  Younger,  to  whom  credit  is  generally  accorded 
:for  introducing  the  operation  of  implantation  in  1885, 
liolds  to  the  belief  of  the  revivification  of  the  pericemen- 
tum of  implanted  roots.  But  Dr.  Younger  cannot  sat- 
isfactorily explain  in  what  manner  this  may  occur.  Oth- 
ers maintain  that  planted  teeth  are  secured  in  place  ow- 
ing to  the  deposition  of  osseous  material  in  the  resorbed 
areas  universally  found  upon  the  roots 
of  planted  teeth  (Fig.  112).  According 
to  this  theory  the  planted  root  induces 
a  degree  of  irritation  in  the  surround- 
ing walls  leading  to  resorption,  and 
upon  the  subsequent  filling  up  of  the 
excavations  is  dependent  the  success  of 

.,  ..  Tx      XT  «     ii  /»      Fio.  112. — Implanted 

the  operation.  Dr.  Younger 's  theory  or  tooth: 

the  revivification  of  the  pericementum    a.  a,  excavations  due  to 

.  resorption. 

of  implanted  roots  cannot  be  com- 
prehended by  any  method  of  logical  deduction  of  the 
facts  of  biological  processes,  and  may  be  safely  dis- 
missed. Neither  does  the  second  theory,  while  more 
commendable  than  the  first,  appear  sufficiently  assuring 
in  the  light  of  deeper  analysis.  While  planted  teeth, 
sooner  or  later,  when  removed,  show  evidence  of  the 
resorptive  process,  also  the  deposition  of  osseous  ma- 
terial, that  these  two  processes  of  resorption  and  depo-- 
sition  should  take  place,  as  illustrated  in  the  above  dia- 
gram, to  mechanically  secure  the  tooth  in  the  socket 
cannot  be  accepted  as  the  uniform  occurrence  of  so 
irregular  a  function  as  that  performed  by  either  the 
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nwti'oclasts,  or  osteoblasts,  under  the  conditions  liere  c?  ^^ 
cussed. 

Dr.  C.  Edmund  Kells,  Jr.,  who  is  also  committed   "^ 
this  theory  of  tlie  retention  of  implanted  roots,  clain^^T 
that  by  means  of  tlie  X-ray  this  explanation  can  be  ven  -^ 
tied,  and  offers  the  accompanying  slria^''^ 
Sraph  as  evidence  that  the  processes 
liere    considered    actually    take    place. 
The    illustration    shows    a     replanted 
tooth  (A)  and  its  neighbors  (B  B).  The 
I)ericementum  is  quite  clearly  shown 
about  the  normal  roots,  while  it  ap- 
jiears  to  be  obliterated  upon  the  re- 
^''-  "^  planted  root. 

This  does  not  api>ear  to  the  writers  as  being  conclu- 
sive evidence  for  the  theory  advanced  for  the  retention 
of  implanted  roots.  While  little  doubt  may  exist  as  to 
tlie  occurrence  of  resorption  and  deposition  in  almost  all 
cases  of  jilantation,  great  doubt  may  be  expressed  that 
the  phenomena  of  the  retention  of  replanted  teeth  are 
fully  analogous  to  those  of  implanted  teeth.  As  pre- 
viously intimated,  it  is  legitimately  conceivable  that  the 
reparative  process  is  associated  with  teeth  immediately 
re]ilantcd. 

Hopewell-Smith  has  directed  attention  to  the  great 
reparative  capacity  of  the  iiericementum.  But  that  the 
repair  function  of  the  membrane  of  the  root  could  in 
any  manner  be  established  in  cases  of  implantation  is 
inconceivable.  Furthermore,  if  the  retention  of  implant- 
ed roots  was  entirely  dependent  upon  the  processes  of 
resorption  and  redeposition,  that  is  to  say,  if  these 
jirocesses  occurred  after  the  manner  necessarily  im- 
lilied  by  this  theory,  the  skiagraph  would  be  capable 
of    an    effective    verification,    as    the    process    of    bone 
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deposition  is  much  slower  than  the  process  of  resorp- 
tion. 

In  what  manner,  then,  can  the  retention  of  planted 
teeth  be  made  to  appear  more  consistent  with  present 
physiological  and  pathological  knowledge!    In  all  cases 
^f  tooth  plantation,  as  previously  indicated,  a  greater 
^t*  less  degree  of  inflammatory  reaction  is  excited  with 
^ts  accompanying  inflammatory  exudate.     This  exudate 
^s  forced  against  all  parts  of  the  root  of  the  planted 
tooth,  and  its  subsequent  coagulation  provides  the  means 
of  firmly  holding  the  tooth  in  position.    That  the  coagu- 
lated effusion,  after  a  period  of  time,  may  be  removed 
through  phagocytic  activity  is  quite  likely,  and  that  re- 
sorption of  the  root  also  takes  place  is  an  established 
fact.     In  this  manner  occurs  the  subsequent  loosening 
of  the  tooth.     This  theory  of  retention  also  better  ex- 
plains the  observed  clinical  fact  that,  generally  in  those 
eases  of  plantation  where  the  pericementum  remains  in- 
tact, more  permanent  results  follow.    Here  the  exudate 
may  diffuse  through  the  membrane  surrounding  the  root, 
and  by  the  hardening  process,  which  later  occurs,  a  firm 
hold  is  secured  upon  the  root.    Experiments  in  i)Ianting 
roots  made  of  ivory,  porcelain,  and  various  metals  have 
all  ended  in  failure,^  which  appears  as  an  additional 
argument  in  favor  of  this  theory.    Such  roots  being  de- 
void of  a  membrane  do  not  offer  as  favorable  a  means 
of  attachment  as  the  natural  root. 

Replantation.— This  expresses  replacement  of  a  tooth 
into  its  natural  socket  from  which  it  has  been  removed 
accidentally,  or  for  therapeutic  pur})oses.  This  opera- 
tion antedates  the  others  of  tooth  plantation,  and  is 
regarded  ^  as  having  l)een  ])racticed  at  a  very  early  date 

''American  Textbook  of  Operative  Dentistry." 
» Ibid, 


398  THE   PLANTATION   OF   TEETH 

of  the  development  of  medical  knowledge.  Where 
tooth  has  been  accidentally  removed  from  its  socket,  in  - 
almost  all  but  very  aged  subjects,  its  return  to  its  sock- 
et, under  certain  directions,  is  indicated.  Many  such 
cases  of  replantation  have  been  found  to  yield  eminently 
satisfactory  results,  apparently  subserving  the  functions 
of  a  normal  tooth  for  many  years. 

Replantation  i)racticed  as  a  therapeutic  expedient  in 
cases  of  chronic  abscess  is  not  as  common,  at  the  pres- 
ent time,  as  formerly.  Modem  methods  of  treatment 
have  afforded  a  larger  percentum  of  cures  of  these  cases, 
so  that  the  ''dernier  ressorf  of  extraction  and  replant- 
ation is  now  seldom  found  necessary.  In  those  instances, 
however,  in  which  all  efforts  toward  a  cure,  including 
root  amputation  and  removal  of  necrosed  alveolar  plates, 
may  be  found  unavailing,  the  more  radical  means  of  ex- 
traction and  replantation  may  be  adopted  with  success. 

Procedure. — Until  the  present  time,  the  first  step  in 
the  operation  of  replantation  consisted  in  spraying  the 
mouth  with  an  antiseptic  solution,  after  which  the  clot 
was  removed  from  the  socket,  and  when  free  well  swabbed 
out  with  cotton  and  the  antiseptic  solution.  In  the 
recent  investigations  presented  by  Dr.  G.  V.  Black  in 
Items  of  Interest y  July,  1911,  attention  is  directed  to 
the  more  favorable  results  obtained  in  repair  efforts 
when  the  parts  are  not  subjected  to  the  irritating  ef- 
fects of  antise])tic  solutions.  These  investigations  dis- 
close that  the  use  of  a  normal  saline  solution  is  followed 
by  the  most  beneficent  effects.  In  view  of  these  inves- 
ligations  more  favorable  results  may  be  obtained  if  the 
tooth  to  be  rei)lanted  is  also  kept  immersed  in  the  salt 
solution,  in  ])lace  of  the  various  antiseptic  solutions 
usually  reeomniended,  the  canal  having  been  previously 
])laced  in  a  satisfactory  state  and  the  apex  closed  with 
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S>atta  percha.   (See  chapter  on  Root  Canal  Filling.)    As 
e  successful  outcome  of  the  operation,  in  a  great  de- 
•ee,  depends  upon  the  care  in  avoiding  the  introduc- 
on  of  septic  organisms  into  the  socket,  the  need  for 
lorough  antiseptic  precautions  is  evident.     The  hands 
sliould  be  cleansed  with  a  soap  solution,  dried,  and  later 
xxnmersed  in  a  1-1,000  bichlorid  bath,  rinsed  in  sterile 
Aj\'ater,  and  dried.     The  instruments  employed  in  pre- 
paring the  tooth  should  be  in  an  aseptic  state,  and  later, 
if  the  socket  is  to  be  deepened  for  the  proper  reception 
of  the  root,  careful  attention  must  be  given  to  the  anti- 
septic requirements.    Some  operators  prefer  to  cut  off 
the  end  of  the  root  rather  than  enlarge  the  socket.    Suc- 
cess has  followed  either  method  of  procedure,  providing 
the  other  factors  of  the  operation  are  favorable.     The 
tooth  must  be  so  placed  within  its  socket  as  to  avoid 
establishing  a  condition  of  malocclusion,  which,  if  pres- 
ent, invariably  leads  to  failure. 

Transplantation.— This  consists  of  placing  within  a 
natural  socket  a  root  removed  from  another  socket.  The 
operation  was  much  in  vogue  prior  to  the  present  ef- 
fective development  of  dental  knowledge,  when  the  oper- 
ation of  transplantation  was  practiced  as  a  corrective 
means  for  numerous  conditions,  such  as  diseases  of  the 
jmlp  and  pericementum,  irregularities,  etc.  At  the  pres- 
ent time,  as  previously  stated,  the  pathological  condi- 
tions for  the  correction  of  which  trans])lantation  was 
formerly  practiced  are  now  usually  amenable  to  treat- 
ment. This,  together  with  the  modern  system  of  crown 
and  bridgework,  has  rendered  almost  entirely  useless 
the  operation  of  transplantation. 

Implantation.— The  operation  of  iinplantins:  a  tooth 
into  a  surgically  formed  socket  is  accredited  to  Dr.  W. 
J.  Younger  of  San  Francisco,  the  date  of  his  first  ojier- 
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ation  being  June  15,  1885.^  Similar  to  many  other  new 
modes  of  practice  that  have  since  been  introduced,  the 
operation  of  implantation  attracted  an  enthusiastic  fol- 
lowing, soon  to  be  lost.  In  most  instances  the  operation 
ended  in  failure,  owing  to  the  haphazard  methods  of  the 
operators,  and  soon  was  but  rarely  performed.  Under 
favorable  circumstances,  however,  implanted  roots  have 
rendered  service  for  periods  varying  from  five  to  fif- 
teen years,  in  view  of  which,  even  at  this  date,  the  oper- 
ation is  not  without  positive  supi^ort  in  some  quarters. 
But  the  immense  improvements  which  have  taken  place 
in  bridgework,  particularly  in  the  last  few  years,  have 
materially  negatived  the  value  of  restoring  lost  teeth 
by  means  of  implantation,  and  when  to  this  are  added 
the  few  instances  in  which  the  related  factors  are 
favorable  for  a  successful  result,  it  is  not  difficult  to 
realize  that  at  no  very  distant  day  the  operation  of 
implantation,  similar  to  transplantation,  will  cease  to 
have  practical  application  in  the  restoration  of  missing 
teeth. 

The  ar^iment  advanced  by  those  still  favorably  in- 
clined toward  the  operation  (Dr.  Kells  in  Johnson's 
^^Textbook  of  Oi)erativo  Dentistry")  is  as  follows:  AVheu 
one  or  more  single  s])aces  exist  in  the  anterior  portion 
of  the  arch,  restoration  by  means  of  a  supporting  plate 
is  least  desirable;  and  while  bridgework  is  by  far  more 
preferable,  its  utilization  does  not  assure  permanent  re- 
sults. Furthermore,  as  mutilation  of  the  abutment  teeth 
necessarily  takes  iilace  in  this  system  of  restoration, 
therefore,  when  failure  ensues,  the  state  of  the  arch,  to 
the  extent  of  the  mutilation  that  has  occurred,  is  not 
as  satisfactory  as  it  would  have  been  without  it.  Upon 
this  basis  the  operation  of  implantation  is  accorded  a 
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definite  and  justifiable  position  as  a  method  of  restora- 
tion. But  is  the  argument  regarding  bridgework  of  those 
favoring  the  operation  of  implantation  sufficiently  strong 
to  clearly  conduce  to  the  preference  accorded  the  im- 
plantation method  of  making  restorations  in  the  anterior 
part  of  the  arch!  We  think  not  Modern  bridgework 
applied  to  the  conditions  here  discussed  is  capable  of 
effectively  restoring  the  lost  tooth  (see  Bridgework), 
and  the  mutilation  of  the  supporting  teeth  is  not  of  that 
degree,  when  intelligently  practiced,  to  be  avoided  even 
by  conservative  practitioners.  The  writers  have  a  num- 
ber of  central  incisor  restorations,  as  well  as  those  in 
other  locations,  which  have  been  entirely  satisfactory  in 
esthetic  and  other  requirements.  These  restorations 
have  been  doing  service  for  a  number  of  years,  and  the 
vitality  of  the  supporting  teeth  appears  to  be  normally 
retained.  The  missing  tooth  in  these  cases  was  replaced 
by  an  artificial  substitute  held  in  position  by  means  of 
inlays  and  short  iridio-platinum  pins.  While  favoring 
this  method  of  replacing  lost  single  teeth,  instances  may 
arise  where  the  utilization  of  the  inlay  and  pin  is  con- 
traindicated.  In  these  cases  implantation  may  be  prac- 
ticed. 

Procedure. — Having  decided  upon  the  method  of  res- 
toration, an  impression  of  the  parts  and  the  bite  is  taken 
and  the  plaster  models  prepared  and  mounted  upon 
the  articulator.  In  the  model  a  socket  is  drilled  to  ac- 
commodate the  selected  root.  Having  adjusted  the  root 
to  the  socket,  an  artificial  crown  is  constructed,  after  one 
of  the  well  known  methods,  to  meet  the  requirements 
of  the  case,  and  mounted.  The  retention  cap,  which  will 
be  described  later,  may  now  be  constructed.  The  root 
wnth  the  artificial  crown  in  position  is  next  placed  in  an 
antiseptic  solution  and  allowed  to  remain  therein  from 
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a  half  to  one  hour.  A  25  per  cent,  solution  of  borolyptoc:^ 
or  similar  antiseptic,  well  answers  the  purpose.  Fror^ 
this  solution  it  is  removed  and  placed  in  the  normal 
saline  solution,  as  reconunended  in  discussing  the  pra^ 
cedure  of  replantation.  All  other  aseptic  requirements,  ^ 
as  previously  discussed,  must  here  also  be  effectively^ 
carried  out. 

As  the  operation  of  implantation  is  frequently  at-  - 
tended  by  considerable  pain,  it  is  necessary  to  anesthe-  - 
tize  the  field  of  operation.  This  is  best  accomplished  by 
the  use  of  either  cocain  or  eucain,  and,  while  the  poison- 
ous effect  upon  the  tissues  which  may  follow  the  in- 
jection of  either  anesthetic,  as  well  as  the  disastrous  ef- 
fect which  this  may  have  upon  the  successful  outcome 
of  the  operation,  has  been  frequently  noted,  nevertheless 
as  the  use  of  a  general  anesthetic  in  this  operation  is 
regarded  as  contraindicated,  one  or  the  other  of  the 
aforementioned  agents  is  utilized.  Dr.  Louis  Ottofy^ 
recommends  10-40  minims  of  a  4  per  cent,  solution  of 
cocain  hydrochlorid.  This  appears  to  be  an  unneces- 
sarily strong  solution,  and  may  account  for  the  subse- 
quent destruction  of  tissue  noted  by  this  operator. 
Equally  satisfactory  anesthetic  results  may  be  obtained 
with  a  1  i)er  cent,  solution  of  the  anesthetic,  while  the 
poisonous  effect  upon  the  tissues  may  be  materially,  if 
not  wholly,  controlled. 

Having  anesthetized  the  tissue  to  be  operated  upon, 
incising  the  gum  is  the  next  step  of  the  operation.  This 
may  be  done  in  three  ways,  each  one  of  which  is  regarded 
by  some  operators  as  being  more  satisfactory,  although 
it  may  be  questioned  whether  any  advantage  is  to  be 
derived  from  the  manner  of  making  the  incision  (Fig. 
114). 
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TJie  three  methods  of  incising  the  gum  aru  as  fol- 
its: 

1.  The  X  incision. 

2.  The  H  incision. 

3.  The  (— )  incision. 
Id  the  first  and  second  methods  of  incising  tlie  gum 

I  ***<irp  injun-  to  the  flaps  of  the  tissiie  may  he  inflicted 
Ithe  subsequent  act  of  drilling  tlic  socket.    If  the  third 
■tlioil  is  adojtted  there  is  but  one  flap  to  take  care  of, 
it'h  is  more  easily  withheld   from  contact  witlt   the 
uers  in  drilling 
i  8  o  c  fe  e  t,.   The 
■cem    of     most 
prators    for    the 
restoration 
F'the  gum  tissue, 
i  lias  been  point- 
"ed  out, '  is  almost 
needless.     If    the 
other  factors    gov-        *'"■  "*~*'^™(^;_  KeU^;,"'""  ''""  "'"* 
eming  tlie  success 

of  tiie  operation  assume  a  favorable  aspect,  the  proper 
restoration  of  the  gum  tissue  will  most  likely  take  care 
of  itself.  This,  however,  does  not  imply  that  care  should 
not  1)6  exercised  in  inflicting  a  minimum  degree  of  in- 
By  to  the  gum  flaps,  which  course  is  usually  followed 
f  the  careful  operator. 

[  A  number  of  instrnnients  have  been  devised  for  drill- 
f  the  socket  (Figs.  115,  116,  117,  118).  Those  iutro- 
[ped  by  !)r.  OttoU-ngui  admirably  answer  the  purpose. 
-,  Kells  describes  liis  nictliod  of  procedure  as  follows: 
ling  the  tooth  to  lie  implanted,  tliree  reamers  are 
ictcd,  one  of  each  size  of  the  root  at  the  points  marked 
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BCD.  Setting  the  collar  upon  the  smallest  to  gage  the 
full  depth  of  the  socket,  the  flap  is  held  away,  the  t>arts 
again  sprayed,  and  the  socket  quickly  drilled  to  this 
(lei)th.  The  gage  on  the  second  reamer  is  set  to  the 
point  D,  and  the  socket  is  correspondingly  enlarged  to 
this  depth.  This  operation  is  rejieated  with  the  third 
reamer  to  the  i)oint  C.  We  now  have  a  socket  which 
we  are  assured  is  of  the  required  depth  and  of  the  shape 
shown  in  Pig,  119.    Resuminf;  our  medium  size  reamer. 
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KeiUieiui.  toky  Spiral       i.ins    Spieul    Walker  Tuephineb. 
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and  being  careful  to  maintain  our  antiseptic  precautions, 
the  steps  of  the  cavity  are  gradually  trimmed  away,  and 
we  find  that  with  few  fittings  of  the  root  (after  each 
of  which  it  is  returned  to  the  antiso]ttic  hath),  we  have 
ex)K>ditioiisly  acconipHshed  the  making  of  a  satisfactory 
socket." 

The  socket  is  then  carefully  cleared  of  all  debris  by 
directing  a  spray  of  tlie  saline  solution  into  it,  the  root 
forced  into  place,  and  the  s|>lint  in'cviously  constructed 
cenu'uted.  and  allowed  to  remain  in  i>osition  for  from 
four  to  ten  weeks.  If  flic  socket  drilled  into  tlie  bone 
does  not  exactly  correspond  to  the  one  prepared  in  the 
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l»Ia.Kter  luodel.  tlie  artificial  erowii  will 
'**^J'?».ted  witii  ttn>  ailjoiiiiiig  or  auta^io- 
"^'^iat^  teeth.    To  overcome  this  diffi- 
^'*l'ty  Dr.  Kells  prepares  the  root  to  l)e 
^***V»Ianted  witli  a  collar  and  post  which 
■**       sol  with  sutta  perchii    (Fiff.    120). 
^■4  is  18  implanted.    A  cla.sp  band  is 
^^^cl  fitted  to  the  adjoining  tooth,  with 
lirojeetinfi  ann  and  tube,  the  tube  ex- 
^*^*tl_v  engaging  the  extended  portion  o 
^*i<?  post.     When  tlie  roof  has  become 
^rm,  the  post  is  heated  and  removed, 
'ifter  which  tlie  porcelain  cronn  can  be  easily  adjusted 
to  its  proper  position.    Fig.  121  illustrates  the  plan  sng- 
Rested  by  Dr.  Kelis. 

Conxirnction  of  the  Splint. — As  previouftly 
noted,  the  splint  should  be  constructed  previous 
to  placing  the  root  within  the  socket.    No  mat- 
ter what  ]ilau  of  construction  is  followed,  the 
planted  root,  or  tooth,  must  be  immovably  held 
in  position  for  a  period  varying  from  two  to 
ten  or  twelve  weeks.    This  is  an  important  fac- 
""    tor  in  the  success  of  the  operation.    The  form 
of  splint  generally  favored  is  that  shown  in  Fig.  122.    It 
is    constructed   by 
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upon  the  labia)  or  buccal  surfaces,  and  almost  to  the 
gum  line  upon  the  lingual  surfaces,  of  the  teeth.  Dne 
regard  must  be  given  to  the  occlusion. 
In  those  cases  in  which  the  occlasion 
seriously  interferes  with  the  reten- 
tion of  this  form  of  splint,  platinum 
bands  may  be  constructed  and  ce- 
t.    ,^n    ..       Q         mented  in  position. 

Fio.  132.— Model  Show-  '^ 

iMo  Rbtbntiun  Cap  in  Post-operath's  Treatment.  —  The 
after-teatment  of  planted  teeth,  as 
recommended  by  Dr.  Kells,  consists  in  the  applica- 
tion of  equal  parts  of  the  tinctures  of  iodin  and 
aconite  to  the  gum  overlying  the  planted  tooth,  as 
well  as  to  that  of  the  adjoining  teeth.  It  is  also  neces- 
sary to  keep  the  parts  free  of  food  debris  and  other  for- 
eign matter.  This  gradually  controls  the  tenderness  of 
which  the  patient  is  likely  to  complain,  and  prevents  the 
inauguration  of  septic  processes  about  the  margin,  which 
if  allowed  to  occur  would  soon  lead  to  failure  of  the 
operation.  It  is  also  well  to  see  the  case  daily  until 
the  root  has  firmly  reestablished  itself  in  the  socket.  In 
this  way  the  loosening  of  the  splint  can  be  detected  with- 
out incurring  tlie  danger  of  its  complete  displacement, 
which  might  easily  take  i)laee  if  the  patient  is  seen  less 
frequently. 

Permanency  of  the  Operation. — The  report  of  most 
eases  of  implantations  indicates  that  the  majority  of  the 
operations  fail  within  two  years.  On  the  other  hand, 
in  many  cases  implanted  roots  have  done  sen'ice  for  five 
years,  and  in  a  few  instances  for  ten  years  and  more. 
Where  failure  occurs  witliin  two  or  three  years  the  oper- 
ation can  scarcely  be  considered  satisfactory.  Dr.  Kells 
expresses  the  view  that  only  those  cases  which  render 
service  for  five  years  or  more  can  be  classified  as  sue- 
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^^^ful  operations.     Failure  occurs  through  resorption 
.  *-    the  imphmted  root,  and  is  regarded  as  being  slowest 
progress  in  replanted  teeth,  more  rapid  in  transplant- 
r^  teeth,  and  most  rapid  in  implanted  teeth.^    No  reason 
^iven  why  this  is  so,  although  it  must  be  evident  that 
^^^  observed  facts  are  related   to  causes  and  effects, 
^"Viieh,   though  hidden,   nevertheless   must   exist.     The 
^"l*iters  believe  that  in  the  first  and  second  forms  of  the 
operation  of  plantation  repair  efforts  largely  assist  in 
"the  retention  of  the  tooth,  and  when  this  takes  place  the 
inserted  tooth  becomes  more  tolerable,  and  is,  therefore, 
less    like    a    foreign  body,  which  the  cells  attempt  to 
remove  by  the  resorptive  process.    Implanted  roots,  on 
the  other  hand,  are  incapable  of  repair,  as  considered  in 
the  preceding  form  of  operations,  and  are  retained  by 
the  diffusion  of  the  coagulable  lymph  through  the  mem- 
brane surrounding  the  root;  and  when  this  effectively 
occurs,  the  root  may  be  retained  for  a  number  of  years ; 
but  where  this  fails  to  occur,  the  root  becomes  a  foreign 
body  and  is  quickly  removed  by  the  resorptive  process. 
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The  claim  is  often  made  that  teeth  are  not  now  re- 
moved as  frequently  as  formerly,  due  to  the  great  ad- 
vancement that  has  been  made  in  the  knowledge  of  the 
various  pathological  conditions  involving  them,  and  in 
the  knowledge  of  applied  therapeusis.  While  this  state- 
ment is  unquestionably  true  in  regard  to  the  advance- 
ment made  in  dental  pathology  and  therapeutics,  the  ac- 
curacy of  the  claim  that  teeth  are  not,  at  the  present 
time,  removed  as  frequently  as  formerly  may  well  be 
questioned.  Abreast  with  the  tremendous  strides  made 
in  the  better  comprehension  of  the  pathologic  and  thera- 
peutic involvement  of  the  teeth,  similar,  and  perhaps 
greater,  advancement  has  been  made  in  bridgework,  es- 
tablishing the  art  of  replacing  lost  teeth  upon  a  very 
acceptable  basis;  hence,  the  reluctance  and  hesitancy 
formerly  existing  in  relation  to  the  contemplated  loss 
of  a  tooth  in  many  instances  have  been  greatly  lessened, 
and  many  teeth  are  now  removed  to  avoid  further  an- 
noyance, and  because  of  the  highly  satisfactory  methods 
of  replacing  them,  and  not  because  all  therapeutic  ex- 
pedients have  been  exhausted,  without  avail,  in  their 
behalf. 

Temperamental  differences  in  regard  to  the  ability 
to  endure  i)ain  and  failure  to  invest  the  teeth  in  the 
high  plane  of  vital  appreciation  accorded  other  organs 
of  the  body  are  also  factors  of  importance  influencing 
the  retention  and  loss  of  teeth. 
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In  view  ot  this,  no  unvarying  rules  can  be  set  down 
a  guide  for  the  practitioner.    It  is  well,  in  almost  all 
^es  involving  the  permanent  tooth,  to  impress  upon 
^  patient  the  desirability  of  following  the  '*  method  of 
uservation,''  but  if  the  related  factors  argue  against 
uservation  the  tooth,  or  root,  should  be  removed. 
In  a  general  way  it  may  be  stated  that  extraction  is 
^\<?arly  indicated  and  should  be  performed  in  the  fol- 
lowing circumstances:     When  the  retention  of  a  tooth 
Seriously  threatens  the  patient,  owing  to  septic  complica- 
tions, or  to  the  threatened  ai)pearance  of  a  fistulous  open- 
ing upon  the  face ;  when,  in  cases  of  chronic  septic  puru- 
lent  i^ericementitis,   the   discharge   involves   the   nasal 
chamber,  the  antrum,  or  zygomatic  fossa ;  when,  in  cases 
of  the  pathological  eruption  of  the  inferior  third  molar, 
the  necessities  of  the  condition  clearly  indicate  the  im- 
mediate establishment  of  space;  or  in  many  cases  when 
isolated  teeth  remain  and  a  denture  is  to  be  constructed ; 
or  when,  as  pointed  out  by  Dr.  Upson,  cerebral  and  other 
central  nervous  disturbances  appear  to  be  related  with 
pathological  manifestations  of  teeth  and  roots. 

Extraction  of  the  deciduous  teeth  is  indicated  when 
their  retention  may  cause  maljmsition  of  the  erupting 
permanent  ones,  or  when  the  retention  of  pathologically 
involved  teeth  appears  to  be  a  factor  in  an  existing 
physical  impairment  of  the  child. 

AfMiile  the  extraction  of  teeth  may  appear  to  be  a 
minor  surgical  operation,  its  mastery  predicates  inti- 
mate knowledge  of  dental  anatomy  and  the  related 
sciences,  and,  in  many  instances,  i.  e.,  those  usually  class- 
ified as  difficult  cases,  its  successful  performance  indi- 
cates a  technique  as  skillful  as  that  needed  for  many 
major  operations. 

Anatomical  Relations.  — The  roots  of  teeth  are  in- 
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serted  in  cavities  known  as  alveoli,  formed  by  the  external 
iind  interna!  i)latos  of  the  alveolar  processes  of  the  jaws, 
and  the  septa  between  the  two  plates.    Pig.  123  shows 
the   alveoli    of    the 
snperior  teeth.  Tlie 
form  and  length  oE 
the  roots  determine 
the  form  and  length 
\  of   the   alveoli,  and 
■  when  the  teeth  are 
lost  the  alveoli  dis- 
appear through  re- 
sorption of  the  pro- 
cess. Pig.  124  shows 
'"'  the   alveoli   of  per- 

manent teeth— lower  jaw.    These  greatly  differ  in  form 
from  those  of  the  superior  arch. 

The  successful  removal  of  teeth  can  only  be  attained 
if  the  operator  has  acquired  certain  requisite  knowledge, 
of  whicli  the  correct 
root  form  of  the  dif- 
ferent teeth  con.sti- 
tutea  an  imi>ortant 
part. 

The  roots  of  the 
s  u  ])  e  r  i  o  r  incisor 
teeth  iire  conical  in 
form,  the  labiiil  por- 
tion forming  the  arc 
of  a  greater  circle 
than  the  lingual. 
The  mesial  and  dis- 
tal nspectR  of  the  roots  show  a  somewhat  flattened  snr- 
facp,  hut  tlip  !intoro-])ostcrior  diameter  is  about  equal  to 
the  laltio-iingual,  which  admits  of  rotation  of  the  root 
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^\'ithin  the  socket.    The  central  and  lateral  roots  resemble 
^«eh  other  quite  closely,  the  central    being    considerably 
l^irger  than  the  lateral.  The  superior  cuspids  also  have 
Cionical  roots,  each  tooth  having  one  root.     It  is,  how- 
ever, the  most  prominent  root  in  the  jaw,  and  usually 
one  of  the  most  difficult  to  remove,  owing  to  its  deep  at- 
tachment.   By  referring  to  the  previous  illustration,  it 
Tvill  be  noted  that  the  alveolus  of  the  superior  cuspid 
presents  a  greater  outline  than  that  of  any  other  root, 
and  gives  to  the  face  the  fullness  noticeable  in  the  re- 
gion of  the  alee  nasi.    It  is  for  this  latter  reason  that 
these  teeth  or  their  roots  are  retained  in  place  in  many 
cases  when  all  the  other  teeth  have  been  lost. 

The  superior  first  bicuspid  usually  has  two  roots ;  in 
many  cases  it  has  the  appearance  of  but  one  root  with  a 
bifurcation  near  the  apex,  and  occasionally  the  bifurca- 
tion is  entirely  absent.  In  all  cases,  however,  two  canals 
are  present,  with  a  pulpal  filament  in  each  canal.  The 
mesio-distal  aspect  of  the  roots  is  considerably  smaller 
than  the  bucco-lingual,  in  which  respect  it  is  different 
from  the  roots  previously  discussed.  It  is  important  to 
bear  this  in  mind  in  attempting  the  removal  of  this  tooth, 
as  will  be  shown  later. 

The  superior  second  bicuspid  has  but  one  root,  the 
mesio-distal  aspect  here  also  being  reduced  compared  to 
the  bucco-lingual. 

The  superior  first  molar  has  three  roots,  two  buccal 
and  one  lingual.  The  lingual  is  the  largest  and  the 
posterior  buccal  the  smallest  root,  and  the  relation  of 
the  roots  to  each  other  is  characterized  by  a  greater 
divergence  than  can  be  observed  in  the  other  superior 
molar  roots,  although  frequently  the  buccal  roots  are 
fused  for  quite  some  distance  toward  the  apex. 

The  superior  second  molar  also  has  three  roots  which 
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closely  resomble  those  of  the  first  molar,  excepting  that 
they  are  not  as  prominent  nor  as  divergent. 

The  sui)erior  third  molar,  like  the  preceding  molars, 
has  three  roots,  one  lingual  and  two  buccal  roots.  These 
are  still  more  convergent,  as  a  rule,  than  those  of  the 
second  mohir,  and  in  many  cases  the  fusion  between  the 
roots  makes  it  apjjear  as  though  the  tooth  had  but  one 
root.  In  some  instances  four,  and  as  many  as  five,  roots 
have  boon  found  ui)on  this  tooth.  The  inferior  incisors 
have  one  root  for  each  tooth,  that  of  the  central  closely 
resem])ling  the  lateral,  excepting  that  here  the  condition 
as  to  the  relative  proportions  of  the  two  roots  is  re- 
versed to  that  existing  between  the  superior  central  and 
lateral  incisor  root.  The  inferior  lateral  incisor  crown 
being  wider  than  the  central,  its  root  is  also  larger  than 
that  of  the  central;  otherwise  its  form  closely  simulates 
that  of  the  central.  The  mesio-distal  aspect  of  the  in- 
ferior incisor  roots  is  much  smaller  than  the  labio-lin- 
gual. 

The  root  of  the  inferior  cuspid  is  much  smaller  than 
that  of  the  sujiorior  cuspid  tooth;  it  is  also  more  flat- 
teiiod  in  the  niosio-distal  asjiect.  In  this  regard  it  re- 
soniblos  nioro  tlio  roots  of  the  inferior  incisor  teeth,  al- 
though it  is  larger  than  the  roots  of  these  teeth. 

The  inf(M'ior  first  bicuspid  has  a  single  root,  more 
rounded  than  that  of  the  inferior  cusjnd,  and  easily 
distinguished  from  the  roots  of  the  superior  bicuspid 
to(»tli,  wliicli,  as  ])roviously  noted,  are  flattened  in  the 
in(\sio-distal  aspect. 

The  root  of  tlio  inferior  second  bicuspid,  in  general 
form,  closelv  rosoniblos  that  of  the  inferior  first  bicus- 
pid.  It  is  usually  a  ]nru:or  root,  compared  to  that  of  the 
first  l)ic*us))id,  which  is  in  harmony  with  the  larger  crown 
of  the  second  bicusi)id. 
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The  inferior  molars  have  two  roots,  an  anterior  and 
a  posterior  root.  The  anterior  is  the  longer  and  more 
flattened  root.  The  tendency  to  convergence  is  as  no- 
ticeable in  the  inferior  molar  roots  as  it  is  in  the  su- 
perior molars,  and  frequently  the  inferior  third  molar 
appears  with  the  roots  fused.  The  variation  as  to  num- 
ber of  roots  is  here  also  frequently  observed,  and  at 
times  three  very  imperfectly  developed  roots  appear 
upon  the  crown.  Many  abnormalities  in  teeth  have  been 
noted.  The  end  of  the  roots  of  the  inferior  third  molar 
may  be  turned  at  right  angles;  this  and  other  forms  of 
abnormalities  further  emphasize  the  futility  of  attempt- 
ing to  formulate  definite  rules  to  be  literally  followed  in 
the  extraction  of  teeth.  When  the  indications,  as  previ- 
ously discussed,  are  present,  extraction  should  be  per- 
fonned,  and  the  operator,  with  experience,  soon  acquires 
that  deftness  necessary  to  surmount  the  obstacles  that 
occasionally  are  encountered. 

But  notwithstanding  the  acquired  expertness  of  the 
operator  in  the  procedure  here  under  discussion,  at 
times  other  factors  present,  which  tend  toward  creating 
considerable  uncertainty  as  to  whether  the  operation 
should  be  proceeded  with  or  suspended.  Reference  is 
here  made  to  the  conditions  of  pregnancy,  menstruation, 
and  lactation.  Instances  are  recorded  where  premature 
birth  followed  the  operation  of  extraction.  This  is  es- 
pecially prone  to  occurrence  during  the  third,  fourth, 
and  fifth  months  of  pregnancy;  hence,  in  many  cases,  it 
is  prudent  to  defer  the  operation  until  a  later  period, 
when  this  is  not  so  likely  to  take  place. 

Lactation  is  regarded  by  some  as  a  strong  contrain- 
dication against  extraction.  Not  only  may  the  mental 
excitement  of  the  patient  susix^nd  or  reduce  the  quantity 
of  the  secretion,  but  it  may  also  alter  its  composition. 
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Dr.  T.  C.  Stellwagen  records  a  case  in  which  an  ap- 
parently healthy  child  died  after  being  nursed  by  its 
mother,  who  was  in  an  extremely  agitated  mental  state 
as  a  result  of  an  extraction.  It  is  prudent  in  all  cases 
where,  owing  to  the  condition  of  the  patient,  complica- 
tions may  arise  to  confer  with  the  patient's  physician. 
His  advice,  if  followed,  might  be  the  means  of  avoiding 
dangerous  consequences. 

In  neurasthenic  cases  the  administration  of  a  stim- 
ulant one-half  hour  prior  to  the  operation  usually  will 
subserve  an  excellent  purpose,  and  prevent  the  almost 
total  nervous  collapse  that  might  otherwise  follow  the 
extraction.  The  valerianate  of  ammonia  in  one-drachm 
doses  has  been  used  with  success  in  these  cases.  Vali- 
dol,  a  valerianate  of  menthol,  a  more  modem  prepara- 
tion, devoid  of  the  disagreeable  odor  of  the  first  remedy, 
has  also  been  used  with  satisfactory  results  in  5-10  m. 
doses. 

Hemophiliacs  present  a  condition  usually  regarded 
as  contraindicating  extraction.  When  the  indications  for 
the  operation,  however,  exist,  and  it  must  be  performed, 
systemic  treatment  should  first  be  indulged  tending  to 
increase  the  coagulability  of  the  blood,  or  in  accord  with 
any  other  method  made  clear  after  an  examination  of 
the  patient's  blood.  Wright^  has  shown  that,  in  some 
cases,  the  calcium  constituent  of  the  blood  is  below  nor- 
mal. In  no  case,  however,  is  it  prudent  to  proceed  with 
the  oi)eration,  after  the  tendency  to  continued  bleeding 
is  made  known  to  the  operator,  without  therapeutic  aid 
adniiuisterod  previous  to  the  extraction.  Ergot  and 
dii»:italis  arc  hold  in  high  esteem  by  many.  Locally,  the 
best  results  aro  obtained,  after  the  tooth  has  been  re- 
moved, by  closing  the  socket  with  berated  gauze,  placing 

'Lancet,   1902. 
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SL  compress  upon  this,  and  directing  the  patient  to  close 
<lown  upon  it  and  maintain  absolute  quietude. 

GENERAL  PRINCIPLES  OP  TOOTH  EXTRACTION 

As  no  definite  rules  can  be  formulated,  as  previously 
stated,  which  can  be  made  to  apply  to  all  cases  of  in- 
volved teeth,  which  shall  positively  indicate  whether  ex- 
traction is  or  is  not  in  order,  so  no  unvarying  classifica- 
tion can  be  given  as  to  steps  of  the  preliminary  pro- 
cedure when  the  operation  is  about  to  be  performed. 

Preliminary  Examination.— The  first  essential  pre- 
liminary requisite  is  to  make  a  careful  examination  of 
the  affected  tooth,  also  to  observe  whether  the  adjoin- 
ing teeth  are  in  position,  and,  if  so,  to  what  extent  their 
presence  might  interfere  with  the  removal  of  the  in- 
volved tooth;  next  the  operator  should  be  assured  of 
the  patient's  physical  condition  if  an  anesthetic  is  to 
be  used.  Unless  sufficient  reasons  exist,  it  is  not  wise 
to  make  the  patient  apprehensive  by  too  close  ques- 
tioning. In  most  cases  a  few  questions,  or  even  a  su- 
perficial inspection  of  the  patient,  is  sufficient  to  assure 
the  operator  that  nitrous  oxid  may  be  administered.  It 
is  not  prudent  to  appear  too  deeply  concerned  about  the 
patient's  physical  condition.  This  tends  to  develop  his 
apprehensiveness  concerning  the  outcome  of  the  opera- 
tion, and  may  complicate  it.  But,  on  the  other  hand, 
the  operator  should  assure  himself  that  no  positive  con- 
traindications exist  to  the  administration  of  an  anes- 
thetic, or,  should  he  learn  of  any  condition  which,  while 
it  might  not  positively  contraindicate  the  use  of  an  anes- 
thetic, might  endanger  the  i)atient's  life  if  the  anesthetic 
were  carelessly  administered,  he  should  avoid  likely  com- 
plications by  the  exercise  of  adequate  carefulness  at  all 
stages  of  the  procedure. 
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Instruments.— The  operator  having  informed  himself 
of  the  patient's  condition,  even  though  an  anesthetic  is 
not  administered,  also  of  the  various  relations  of  the 
tooth  to  be  removed,  as  noted,  the  degree  of  force  and 
direction  of  movement  likely  to  be  required  for  the  oper- 
ation, the  selection  of  the  instruments  which  may  be  nec- 
essary for  the  extraction,  may  be  regarded  as  the  next 
step  in  the  procedure.  It  is  well  to  provide  for  all  con- 
tingencies; therefore,  a  greater  variety  should  be  con- 
veniently arranged  than  are  likely  to  be  found  neces- 
sary for  the  operation. 

Dr.  J.  D.  Thomas^  states  that  ^^ seven  pairs  of  for- 
ceps are  all  that  are  required  for  extraction  in  ordinary 
cases."  These  no  doubt  will  be  found  adequate  for 
nearly  all  cases,  although  different  operators  may  se- 
lect different  forms  to  meet  individual  requirements. 

Fig.  125  shows  the  form  in  general  use  for  the  supe- 
rior anterior  teeth.  Fig.  126  illustrates  the  form  for  the 
superior  molars.  Fig.  128  illustrates  the  Door  forceps 
intended  for  superior  roots.  Fig.  129  shows  the  forceps 
for  the  inferior  incisors.  Fig.  130  illustrates  an  inferior 
cuspid  and  bicuspid  forceps,  and  Fig.  131  illustrates  the 
inferior  molar  forceps. 

The  instruments  utilized  for  the  operation  should  be 
made  of  material  of  the  best  quality,  that  they  may  with- 
stand the  stress  to  which  they  are  subjected.  Instru- 
ments made  of  an  inferior  grade  of  material  are  likely 
to  fracture  under  the  strain  necessary  in  many  instances 
of  extraction.  The  beaks  should  be  formed  thin  and 
sharp,  so  that  they  will  work  down  upon  the  root  with- 
out injury  to  the  gum  tissue,  avoiding  lancing,  which, 
if  performed,  tends  to  develop  the  fear  of  the  patient. 
In  removing  the  inferior  third  molar  the  gum  should 

*'* American   Textbook  of  Operative  Dentistry." 
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first  be  loosened  from  its  attachment  to  the  tooth  as  a 
precautionary  measure.  Cases  have  been  recorded  where 
the  mucous  membrane  and  subjacent  tissue  have  been 
torn  to  the  pharynx  in  the  effort  to  remove  the  tooth, 
the  gum  tissue  not  having  been  previously  loosened  as 
suggested. 

Position  of  Operator.— When  the  preliminary  re- 
quirements have  been  satisfactorily  attained,  and  the  in- 
struments likely  to  be  required  for  the  operation  con- 
veniently arranged  in  a  manner  not  to  attract  the  no- 
tice of  the  patient,  the  direct  operative  procedure  is  in 
order.  Previous  to  this,  however,  the  patient's  mouth 
should  be  thoroughly  sprayed  with  a  suitable  antiseptic 
solution,  after  which  the  operator  selects  the  suitable 
instrument  for  the  case,  and  assumes  his  proper  posi 
tion  for  the  direct  operative  procedure. 

For  Left  Superior  Teeth. — The  advantageous  posi- 
tion for  the  operator  in  removing  a  left  superior  tooth  is 
to  the  right  and  back  of  the  patient,  the  patient's  head 
being  held  firmly  between  the  left  arm  and  side  of  the 
operator;  the  alveolar  process  of  the  tooth  to  be  re- 
moved should  be  firmly  pressed  upon  by  the  thumb  ami 
forefinger  of  the  loft  hand,  which  not  only  aids  in  hold- 
ing the  i)atient's  head  immovably,  but  also  as  a  guard 
against  injury  to  the  surrounding  tissues  from  misman- 
agement of  the  forceps. 

For  Left  Inferior  Teeth, — The  position  of  the  oper- 
ator is  similar  to  the  foregoing,  excepting  that  he  should 
stand  upon  a  platform,  or  else  the  chair  should  be  low- 
ered,  whereas  in  extracting  one  of  the  left  superior 
teeth  the  chair  is  elevated.  Most  operators  prefer  the 
arrangement  of  the  platform  to  the  raising  and  lowering 
of  the  chair. 

For  Bight  Superior  Teeth. — The  head  of  the  patient 
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should  be  turned  somewhat  to  the  left,  the  operator 
standing  to  the  right  of  the  jjutient.  The  thumb  and 
forefinger  are  jihiced  in  position,  as  previously  indicated, 
to  aid  in  holding  the  patient's  head,  also  as  a  guard 
against  injury  to  the  soft  tissues. 

For  Right  Inferior  Teeth. — The  head  of  the  patient 
should  be  turned  slightly  to  the  right,  the  oi)erator 
standing,  as  previously  stated,  i)referably  upon  a  plat- 
form, so  as  to  be  well  over  the  patient.  In  this  posi- 
tion the  operator  is  in  the  best  possible  relation  to  the 
patient  for  the  removal  of  any  of  the  right  inferior 
teeth,  and  with  the  thumb  and  forefinger  in  position  as 
a  guard  against  violent  contact  of  the  forceps  with  any 
of  the  remaining  teeth,  or  the  soft  tissues,  the  operation 
is  usually  most  expeditiously  performed  and  without 
accident. 

Lancing.— For  reasons  previously  stated,  lancing  is 
now  rarely  performed  as  a  preliminary  step  to  the  oper- 
ation of  extraction.  In  some  cases,  however,  it  is  indicated 
and  should  be  done.  Those  cases  are  usually  roots,  the 
face  of  which  have  been  i)artly  occluded  by  an  over- 
growth of  gum  tissue.  If  lancing  is  not  here  practiced 
the  gum  tissue  will  be  considerably  lacerated  in  the  per- 
formance of  the  operation,  the  infliction  of  i>ain  will 
be  greater,  and  the  healing  process  retarded.  In  these 
instances  it  is  best  to  nuike  a  linear  incision,  both  labially, 
or  buccal ly,  and  lingually,  over  the  root,  so  that  when 
the  beaks  of  the  forcoi)S  are  forced  down  upon  the  root 
the  flap  of  gum  tissue  is  moved  to  either  side,  and  the 
laceration  and  pain  wlii(*h  otherwise  are  positive  inci- 
d(»nts  of  the  o])eration  are  avoided.  Lancing  should  also 
l)c  ])ractice(l  i)rovious  to  n^moving  either  an  inferior  or 
superior  third  molar,  to  which  the  gum  margin,  in  many 
cases,  is  so  firmly  attached  that   painful   laceration  is 
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\  y^/^^  '■'<<''>'  t'>  follow  ttio  ^^ 
'  /"Bl^^  iririVill  of  tlH>  tooth,  iltllpw' 
/         I  llie    intirgiii     is     first    rJc- 

^-m^^  taclied.     To  avoid   iindtili' 

HP  alai'niiti<;    tlie     patient    iti 

mnking  the  incisions,  it  is  best  to  u#o 
a  local  auesthetic.  A  1  ppr  cyiit.  so- 
lution of  cocain  j)rcssed  upon  tb" 
KHin  tissiie  by  means  of  n  pledget  <if 
cotton  fnr  mio  niniiitc  will  Ik-  foiiiul 
to  aiiswi'i'  adiiiirnhly  in  most  cases. 

Technique  of  the  Operation. - 
Tiie  operation  of  extraction  may  In- 
ilivided  into  three  stages: 

1.  The  ai>plication  of  tlip  forceps. 

*2.  The  loosening  of  the  tooth. 

3.  The  removal  of  the  tooth. 

1.  Thi-  ApplicaJion  of  tin-  For- 
ceps.— The  beaks  of  a  properly  se- 
lected forceps  will  bp  adaptable  to 
the  circnmferenee  of  the  root,  nml 
will  admit  of  being  forced  down 
upon  the  root  the  necessary  distance 
to  secure  the  requisite  hold  for  its 
loosening  without  fracture  of  tlic 
root,  providing  no  abnormal  condi- 
tion is  present.  It  has  been  sug- 
fiested  in  some  quarters,  in  npjilying 
the  forceps,  "to  push  the  foreeps  as 
if  the  operator  designed  to  pierce  iho 
.iaw  and  have  the  beaks  come  out  at 
the  toji  of  the  head  or  the  under  side 
of  the  chin."  One  of  tlie  authors,  who 
formerly  had  charge  of  the  extract- 
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ing  clinics  at  the  Philadeli^hia  Dental  College,  found  after 
an  experience  of  a  number  of  years  that  but  little  good, 
if  any,  results  from  the  too  forceful  attempt  to  reach  the 
nearest  point  to  the  apex  of  the  root.  In  most  cases 
it  is  unnecessary  for  the  successful  removal  of  the  tooth, 
and,  if  the  operation  is  performed  without  a  general 
anesthetic,  but  tends  to  intimidate  and  alarm  the  patient. 

In  those  instances  where  from  fracture  or  caries  the 
tooth  structure  has  been  impaired  in  a  manner  to  in- 
terfere with  obtaining  the  requisite  hold  upon  the  root, 
the  best  plan  of  procedure  is  to  make  the  incisions 
through  the  gum  tissue,  as  previously  noted,  force  the 
beaks  of  the  forceps  well  down  upon  the  root  to  secure 
a  strong  hold  upon  it,  and  by  crushing  through  the 
process,  which  most  likely  is  already  in  a  state  of  disin- 
tegration, the  root  may  be  loosened  and  removed. 

2.  The  Loosening  of  the  Tooth. — The  loosening  of  the 
pericemental  attachment  of  teeth,  in  most  instances,  is 
accomplished  by  applying  the  force  in  line  with  the 
direction  of  the  flattened  surfaces  of  the  roots,  viz.,  labio- 
lingually,  or  bucco-lingually.  For  the  superior  teeth 
with  flattened  roots  the  outward  movement  is  first  given, 
then  the  inward;  for  the  inferior  teeth  the  inward  (pre- 
ferred by  some)  is  first  given,  then  the  outward.  This 
follows  the  inclination  of  the  different  teeth,  and  when 
correctly  apjilied  prevents  fracture,  which  otherwise  is 
very  likely  to  take  place. 

The  rotary  movement  may  be  applied  to  teeth  with 
rounded  roots,  such  as  the  superior  anterior  teeth  and 
the  inferior  bicuspids,  although  the  superior  central  in- 
cisor is  the  best  example  of  a  rounded  root;  therefore, 
the  rotary  movement  is  most  commonly  employed  when 
this  tooth  is  to  be  removed.  The  superior  lateral  may 
also  be  loosened  by  the  application  of  rotation,  but  where 
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little  space  exists  between  the  central  and,  cusjiid  for 
tnrning  the  tooth  upon  its  axis,  the  rotary  movement 
should  be  cautiously  applied,  and  in  some  instances  it 
will  be  safer  to  loosen  the  tooth  with  an  out  and  in 
movement.  The  superior  cuspid  root  is  only  loosened 
after  considerable  difficulty.  The  "out  and  in"  move- 
ment deliberately  applied  and  then  the  rotary  will  usu- 
ally loosen  it. 

3.  The  Removal  of  the  Tooth. — When  the  attachment 
between  the  jiericementum  and  alveolar  walls  has  been 


Fia.  132. — Ufwabd  and  Backwjibd  Movement  to  Unlock  Ttoon. 


broken,  whieh  in  many  instances  is  only  accomplished 
after  persistent  effort,  the  tooth  may  readily  be  lifted 
from  its  socket.  In  some  cases,  the  most  notable  of 
which  usually  occur  in  relation  to  the  inferior  third 
molar,  after  the  tooth  has  been  loosened  the  operator 
appears  tn  be  unable  to  remove  it.  This  is  usually  due 
to  the  bend  at  the  ai>ical  portion  of  the  root,  and  re- 
quires im  iipifiird  and  backward  movement  to  unlock  the 
tooth  (Fig.  1^2). 

The  Extraction  of  the  Permanent  Teeth.  —  Superior 
Cektbal  Incisors. ^Tn  extracting  either  superior  central 
incisor  the  patient  is  placed  in  the  chair  with  the  head 
arranged  well  backward.    The  proper  instrument  is  then 
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selected,  and,  with  the  left  arm  ahout  the  patient's  head 
and  the  fingers  in  position  to  prevent  the  lip  from  in- 
terfering with  the  operation,  or  being  injured  in  the  re- 
moval of  the  tooth,  the  forcep  is  carefully  but  deftly 
placed  in  position  beneath  the  gum  margin,  forced  down 
upon  the  root,  and  the  rotary  effort  made  to  loosen  the 
root.  If,  after  the  tooth  has  been  turned  to  the  left 
and  right,  it  has  not  been  sufficiently  loosened  to 
admit  of  its  removal,  it  should  be  moved  outward 
and  inward,  after  which  it  can,  as  a  rule,  be  easily  re- 
moved. 

Superior  Lateral  Incisors. — Left  Side. — The  posi- 
tion of  the  patient  is  similar  to  that  directed  for  the 
central  incisors.  In  most  cases  a  narrow  beaked  in- 
strument will  be  required,  owing  to  the  narrowness  of 
the  tooth,  and  when  the  adjoining  teeth  are  in  close  con- 
tact the  outward  and  then  inward  movements  alone 
should  be  employed  for  detaching  the  root  from  its  al- 
veolar attachment. 

Right  Side. — ^When  the  superior  right  lateral  is  to  be 
removed  it  will  be  found  somewhat  more  convenient  to 
turn  the  patient's  head  slightly  toward  the  left  side, 
otherwise  the  procedure  is  similar  to  that  outlined  for 
the  left  lateral. 

Superior  Cuspid. — The  superior  cuspid  and  superior 
first  molar  are  generally  regarded  as  being  the  most 
difficult  teeth  to  extract.^  The  cuspid  because  of  the 
size  of  its  root,  and  the  force  necessary  to  break  the 
alveolar  attachment;  the  molar  because  this  tooth  has 
three  roots  which  are  usually  quite  divergent,  the  loos- 
ening of  which  requires  considerable  effort,  and  which 

*  Dr.  J.  D.  Thomas  does  not  regard  any  one  or  two  teeth  as  being 
the  most  difficult  in  all  cases.  He  has  already  found  a  superior  central 
as  difficult  as  any  tooth  could  be,  and  a  superior  first  molar  as  easy  to 
extract  as  a  central  usually  is. 
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must  be  applied  to  loosen  the  roots  wUhout  the  accident 
of  fracture. 

The  position  of  the  i)atient  is  similar  to  that  indicated 
for  extracting  the  incisors.  When  the  right  cuspid  is 
to  be  removed  it  will  be  found  more  convenient  to  slight- 
ly turn  the  patient's  head  toward  the  left  side;  for  the 
left  cuspid  the  turn  should  be  made  toward  the  right 
side.  The  operator's  left  arm  is  placed  about  the  pa- 
tient's head  with  the  fingers  holding  back  the  lip,  also 
firmly  pressing  upon  the  alveolar  process  about  the  root. 
As  previously  stated,  the  forcep  should  be  carefully  but 
deftly  i)laced  beneath  the  gingival  margin,  forced  down 
upon  the  root,  and  the  force  applied,  first  outward,  then 
inward.  Owing  to  the  bend  at  the  apical  end  of  the 
root,  it  is  rather  hazardous  to  apply  the  rotary  motion 
in  the  attempt  made  at  loosening  the  root,  and  which 
might  otherwise  be  admissible.  After  the  root  has  been 
loosened,  the  apical  turn  of  the  root  may  interfere  with 
its  removal,  which,  however,  may  be  readily  accom- 
plished if  the  root  is  moved  outward  and  backward. 

Superior  First  Bicuspid. — The  superior  first  bicus- 
pid is  regarded  by  many  operators  as  more  likely  to 
lead  to  fracture  in  the  effort  to  remove  it  than  any  other 
superior  teeth.  This  is  usually  due  to  the  impaired  state 
of  the  crown  and  of  the  portion  of  the  roots  adjacent 
to  the  crown,  which  interferes  with  the  securement  of  an 
adequate  hold  upon  the  roots.  In  many  instances,  even 
after  a  firm  hold  is  secured  upon  the  roots,  the  diver- 
gent position  of  the  bifurcated  ends  of  the  roots  prevents 
removal,  and  in  the  haste  which  usually  exists  to  accom- 
plish this  the  lingual  root  is  fractured.  It  is  far  better 
in  the  extraction  of  this  tooth  to  avoid  haste,  and  in 
deliberately  loosening  and  removing  the  tooth,  also 
avoiding  painful  complications.    The  position  of  the  pa- 
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tient  and  movements  of  the  operator  are  similar  to  those 
indicated  for  the  removal  of  the  superior  cuspid. 

Superior  Second  Bicuspm. — The  foregoing  discus- 
sion is  fully  applicable  to  this  tooth,  although  its  re- 
moval is  not  nearly  so  likely  to  be  attended  by  complica- 
tions. 

SiTpERioR  First  Molar. — As  previously  stated,  this 
tooth  shares  with  the  superior  cuspid,  in  the  estimation 
of  many  operators,  the  position  of  honor  as  to  diflScuIty 
in  its  extraction.  This  is  due  to  the  firm  attachment  of  its 
three  roots,  and  to  their  divergent  relation  to  each  other, 
which  exceeds  that  characteristic  of  the  superior  second 
mohir,  while  in  the  third  molar  the  roots  are  usually 
confluent.  In  some  cases,  even  after  the  roots  have  been 
thoroughly  loosened,  considerable  diflSculty  will  be  ex- 
perienced in  removing  the  tooth,  owing  to  the  greater 
circumferential  measurement  of  the  apical  portion  of 
the  roots  than  that  found  at  the  cervix.  In  these  cases 
haste  should  be  avoided,  and,  after  moving  the  tooth  out- 
ward and  inward,  the  alveolar  walls  will  finally  bend 
sufficiently  that  the  tooth  may  be  removed  without  ac- 
cident. The  position  of  the  patient  and  operator  is  sim- 
ilar to  that  discussed  for  the  cuspid  and  bicusi3id. 

Superior  Second  Molar. — This  tooth  is  not  as  diffi- 
cult to  extract  as  the  first  molar.  The  movements  for 
loosening  the  attachment  of  the  roots,  the  position  of  the 
patient  and  operator,  and  the  form  of  instrument  em- 
ployed are  similar  to  those  of  the  first  molar. 

Superior  Third  Molar. — While  the  roots  of  this 
tooth  show  a  tendency  to  become  confluent,  hence  ma- 
terially reducing  the  difficulties  of  extraction  considered 
in  relation  to  the  first  molar,  nevertheless,  in  many  cases 
an  excessive  number  of  roots  are  found,  the  tooth  being 
found  also  with  roots  that  curve  backward  and  outward. 
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and  which  may  be  fractured  in  the  removal  of  the  tooth 
unless  adequate  care  is  exercised. 

The  Inferior  Anterior  Teeth. — As  the  roots  of 
these  teeth  are  similar  in  form,  one  discussion  concern- 
ing their  removal  is  applicable  to  all.  The  operator  as- 
sumes a  position  posterior  to  the  patient,  and  prefer- 
ably elevated,  by  standing  upon  a  platform.  The  thumb 
of  the  left  hand  is  placed  upon  the  inner  alveolar  plate, 
while  with  the  remaining  fingers  the  lower  lip  is  held 
away,  and  aid  also  rendered  toward  sustaining  the  im- 
movable position  of  the  head.  The  proper  form  of  in- 
strument is  selected,  carefully  adapted  to  the  root,  and 
by  forcing  the  tooth  first  outward,  then  inward  ^  the  root 
is  finally  loosened,  after  which  the  tooth  is  easily  re- 
moved. The  inferior  cuspid  is  more  firmly  attached  than 
any  of  the  incisor  teeth;  therefore  a  wider  beaked  in- 
strument than  that  indicated  for  the  incisors  should  be 
used,  and  more  force  will  usually  be  required  to  loosen  it. 

The  Inferior  Bicuspids. — The  left  inferior  bicuspids 
are  governed  by  factors  similar  to  those  previously  dis- 
cussed in  relation  to  the  inferior  cuspid.  In  extracting 
the  right  inferior  bicuspids  the  position  of  the  operator 
is  entirely  different.  The  imtient's  head  is  sustained  in 
a  forward  position,  the  operator  standing  to  the  right 
and  anterior  to  the  patient.  The  thumb  and  forefinger 
of  the  left  hand  are  placed  over  the  process  of  the  tooth, 
the  lip  and  cheek  held  safely  back,  the  instrument  care- 
fully applied,  and  with  the  out  and  in  movement  the 
tooth  is  loosened,  and  finally  lifted  from  its  socket. 

Inferior  First  Molar. — Some  writers  ^  regard  this 
as  the  most  difficult  tooth  to  extract  when  all  the  other 

*  Some  extractors  prefer  giving  the  inward  movement  first  to  follow 
the  inward  inclination  of  the  lower  teeth. 

'*  American  Textbook  of  Operative  Dentistry.*' 
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t^^tt  are  in  position.     The  authors'  experience  is  not 

^^tt     accord  with  this,  although  considerable  difficulty  is 

^^^cjuently  encountered  in  the  removal  of  this  tooth — 

**^«   right  inferior  first  molar  being  usually  more  difficult 

extract,  owing  to  its  position,  than  the  left.    For  the 

molar  the  position  is  the  same  as  for  the  left  in- 

ior  bicuspids,  while  for  the  right  molar  the  position 

»lso  similar  to  that  assumed  for  the  right  bicuspids. 

e  outward  and  inward  movements  are  given  the  roots, 

^^^<?epting  when  the  operator  may  prefer  to  give  that 

"^^^CDvement  first  that  would  correspond  to  the  inclination 

^^^  the  crown,  which  is  usually  the  inward. 

Inferior  Second  Molars. — This  tooth  is  not  as  diffi- 

^^Xzilt  to  remove  as  the  first  molar,  the  roots  not  being  as 

^^ivergent.    The  outward  and  inward  movement  is  indi- 

^^Sted,  and  the  position  of  operator  and  patient  is  sim- 

^Xar  to  that  discussed  for  the  inferior  first  molar. 

Inferior  Third  Molars. — This  tooth  is  readily  loos- 
ened and  removed  if  no  complications  exist.    These  are 
Xisually  found  in  relation  to  the  curvature  at  the  end  of 
the  roots.    The  movements  whereby  the  roots,  as  a  rule, 
are  readily  loosened  are  the  outward,  upward,  and  back- 
ward.   If  these  fail  to  unloosen  the  roots,  a  safer  plan 
is  to  have  a  skiagraph  prepared  which  definitely  indi- 
cates the  form  and  location  of  the  roots,  after  wliieli  it 
is  not  a  difficult  matter  to  dissect  the  overlying  gum 
tissue,  and  by  means  of  a  bur,  carried  in  the  engine,  the 
outer  alveolar  plate  is  cut  away  and  the  tooth  removed. 

TREATMENT  FOLLOWING  EXTRACTION 

After  the  tooth  has  been  removed  the  patient  will 
usually  complain  of  more  or  less  i)ain,  which  in  most 
cases  disappears  after  a  short  period  of  time,  unless  the 
force  necessary  to  loosen   the   tooth   has   so   severely 
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strained  the  alveolar  walls  as  to  inaugurate  an  al 
litis,  in  which  case  the  pain  becomes  intense  and  rn- 
persist  for  days.     This  condition  also  occasionally  ^(^^ 
lows  the  removal  of  a  hypercementosed  root,  and,  L 
many  instances,  will  only  yield  to   an  injection  of 
solution  of  cocain.    Furthermore,  the  gum  tissue  is  like- 
ly to  be  lacerated,  and  sharp  edges  of  the  process  may 
also  be  present.    The  removal  of  the  lacerated  portion  of 
the  gum  tissue  and  the  sharp  pieces  of  bone  is  indi- 
cated, and  \vill  hasten  the  recovery  of  the  parts,  where- 
as, if  allowed  to  remain,  the  patient  is  thereby  subjected 
to  considerable  suffering,  as  the  forcible  contact  of  the 
injured  gum  tissue  against  the  sjncula  of  bone  is  ex- 
ceedingly painful.    The  use  of  the  curved  scissors  and 
a  carborundum  stone  in  the  engine  will  quickly  remove 
the  torn  portion  of  gum  tissue  and  sharp  edges  of  bone. 

If  no  other  complication,  such  as  hemorrhage,  pre- 
sents, the  question  as  to  the  treatment  of  the  socket  from 
which  the  tooth  has  been  removed  should  be  considered. 
In  most  cases,  beyond  the  application  of  a  pledget  of 
cotton  saturated  with  phenol  sodique,  or  camphojAen- 
ique,  or  some  antiseptic  combination,  the  socket  receives 
no  further  treatment,  and  still  healing  ensues.  The  ex- 
l)erience  of  most  o])erators  will  verify  this.  Considering 
the  multitudes  of  pathogenic  bacteria  abounding  in  the 
oral  cavity  at  almost  all  times,  the  infrequency  of  in- 
fective complications  in  the  face  of  apparent  neglect  can 
only  be  accounted  for  upon  the  basis  of  the  existence  of 
'proieciive  hifluences,  which  very  likely  originate,  not 
from  one,  but  several,  sources. 

If,  however,  the  alveolar  walls  have  already  suffered 
fiom  the  effects  of  an  infective  process,  for  which  the 
tooth  has  been  removed,  a  safer  plan  to  follow,  until 
the  process  of  healing  is  well  completed,  is  to  pack  the 
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^*^*<^^et  with  borated  gauze,  the  oral  cavity  being  treated 
*-*^*-'t;isei)tically,  and  not  risk  serious  complications  by 
*^**^«.LeiDg  the  existence  of  protective  influences,  which, 
^^^^ile  they  might  protect  the  socket  ngainst  septic  or- 
^^^*-»3isms,  providing  the  alveolar  process  was  not  already 
■-  fc*.^  seat  of  septic  processes  due  to  the  septic  state  of  the 
^**-<3  of  the  root,  might  be  incompetent  to  provide  immu- 
*-*-*  t  y  for  the  socket  imder  tlie  altered  condition  originating 
■*-  *^^Dti]  llie  septic^  root. 

Hemorrhage.— The    bleeding    which    persists    for    a 

^^■~»-«rt  time  after  extraction  is  usually  not  heeded,  and 

**  ^::>  effort  need  he  made  to  arrest  it,  as  it  may  aid  toward 

^**:*riy  relief  from  pain  by  reducing  the  pressure  in  the 

^Xarrounding  tissues.    But  if  after  the  lapse  of  several 

*^^nr8  the  flow  still  continues,  or  if  secondary  hemor- 

**fcage  occurs,  therapeutic  aid  i«  indicated.    If  the  mouth 

^^  examined  at  this  stage,  usually  a  large  mass  of  elot- 

^*d  blood  will  be  found  overhanging  the  socket,  with  an 

<^ozing  of  blood  from  its  edges.    This  clot  should  be  re- 

*aioved  with  a  pair  of  pliers,  the  clot  in  the  socket  usually 

[coming  away  with  it.  The  socket  may  now  be  sprayed 
X'ith  a  mild  antisei>tic  solution,  a  small  pledget  of  cotton 
carrying  two  or  three  drops  of  a  mild  adrenalin  solu- 
tion is  next  placed  down  in  the  socket,  the  remaining 
portion  of  the  socket  is  packed  with  sterilized  cotton,  and 
ujioD  this  an  additional  quantity  of  cotton  is  placed,  as  a 
compress;  the  patient  is  then  instructed  to  bite  down 
upon  this  and  remain  quiescent.  In  place  of  the  ad- 
renalin solution  tannic  acid  and  other  astringents  have 
been  used  with  success.  If  this  treatment  is  followed 
internal  medication  will  be  found  unnecessary.  In  an 
experience  extending  over  many  years  the  authors  have 
yet  to  see  a  case  of  hemorrhage  following  extraction 
•which  did  not  respond  to   this  method  of   treatment. 
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The  treatment  of  hemophilia  has  already  been  discussed. 

Accidents.— Under  this  heading  may  be  discussed 
the  fracture  of  the  crown  or  root,  fracture  of  the  al- 
veolar process,  fracture  of  the  jaws,  dislocation  of  the 
lower  jaw,  the  entrance  into  the  pharynx  or  larynx  of 
the  extracted  tooth  or  root,  syncope. 

The  Fracture  of  the  Crown  or  Boot. — This  most 
commonly  arises  from  undue  haste  in  the  effort  to  ex- 
tract the  tooth.  The  necessity  for  first  loosening  the 
root,  prior  to  the  attempt  made  to  remove  it,  has  been 
previously  discussed,  but  some  operators  confound 
quickness  with  expertness,  and  in  the  desire  to  extract 
the  tooth  quickly  it  is  not  thoroughly  loosened,  and  the 
risk  of  fracture  is  incurred  in  the  subsequent  effort  to 
remove  it;  or,  in  the  existent  haste  to  extract  the  tooth, 
undue  force  is  applied  and  its  fracture  follows.  In  some 
few  instances  the  fracture  is  unavoidable,  owing  to  the 
impaired  state  of  the  root.  In  these  cases  it  is  best  to 
administer  nitrous  oxid,  and  by  forcing  the  forceps  down 
upon  the  root  and  crushing  through  the  process,  the  ac- 
cident of  fracture  is  likely  to  be  avoided. 

Fracture  of  the  Alveolar  Process. — ^Where,  as  in 
the  preceding  instance,  the  instrument  is  forced  down 
upon  the  root  to  engage  its  resistant  portion,  fracture 
of  a  small  piece  of  the  process  inevitably  follows.  This, 
however,  is  to  be  differentiated  from  the  more  extended 
fracture  that  may  follow  the  undue  or  incorrect  applica- 
tion of  force,  and  which,  when  it  occurs,  may  seriously 
injure  the  adjoining  teeth.  Special  care  in  extracting 
is  to  be  observed  in  the  removal  of  a  tooth  or  root  sit- 
uated in  close  proximity  to  the  adjoining  teeth. 

Fracture  of  the  Jaws. — With  the  improved  forms 
of  instruments  now  at  our  command  fracture  of  the  jaw 
is  entirely  avoidable,  and  cannot  take  place  unless  the 
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bone  is  in  an  abnormal  state  from  previous  fracture  or 
disease;  or  the  fracture  may  follow  at  any  time  the 
sudden  application  of  undue  force  in  the  desire  to 
quickly  perform  the  operation. 

Dislocation  op  the  Lower  Jaw. — If  the  ligaments 
sustaining  the  temporo-mandibular  articulation  have 
been  loosened,  dislocation  of  the  lower  jaw  may  follow 
the  attempt  to  extract  a  tooth.  In  such  instances  the 
application  of  severe  force  should  be  avoided. 

The  Entrance  into  the  Pharynx,  or  Larynx,  of 
THE  Extracted  Tooth  or  Root. — The  possibility  of  se- 
rious complications  following  the  escape  of  the  tooth  or 
root  should  ever  be  before  the  operator,  and  some  pro- 
vision made  prior  to  the  operation  by  conveniently  ar- 
ranging instruments  that,  in  case  of  such  an  occurrence, 
valuable  time  should  not  be  lost  in  first  looking  for  a 
suitable  instrument  with  which  the  escaped  tooth  might 
be  removed.  The  pharyngeal  forceps  should  always  be  at 
hand.  Furthermore,  in  realizing  the  seriousness  of  a 
tooth  entering  the  larynx,  adequate  care  is  to  be  exercised 
to  guard  against  the  accident,  which  is  the  surest  method 
of  avoiding  it. 

Syncope. — This  frequently  follows  the  operation  of 
extraction,  and  is  noted  more  commonly  in  women  than 
men.  As  a  rule,  the  attack  is  successfully  treated  by 
placing  the  patient  in  a  horizontal  position  and  elevat- 
ing the  feet,  thus  inducing  the  blood  to  flow  to  the  heart 
and  brain.  The  administration  of  30-60  m.  of  whiskey, 
brandy,  or  aromatic  spirits  of  ammonia  will  promptly 
restore  the  patient.  In  more  serious  cases,  which  may 
occur  where  cardiac  disease  is  present,  the  hypodermic 
injection  of  strychnin  sulph.,  1/60-1/30  of  a  grain,  or 
other  cardiac  restorative  may  be  indicated. 

Other  Accidents. — Besides  the  foregoing  accidents. 
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cases  are  recorded  where,  in  the  effort  to  extract  a  too 
or  root,  it  was  forced  into  the  antrum,  with  which  cavir 
the  root  communicated.     Such  an  accident  is  exceec^ 
ingly  improbable;  however,  should  it    take   place,   t 
tooth  or  root  can  easily  be  removed  with  the  pharynge 
forceps. 

The  fracture  of  the  maxillary  tuberosity  in  the  r 
moval  of  a  superior  third  molar  has  also  been  record 
followed  by  severe  hemorrhage,  owing  to  the  rupture  oi 
the  posterior  dental  artery.    While  it  is  only  in  rare  in 
stances  that  this  or  the  foregoing  accident  is  likely  t 
complicate  the  operation  of  extraction,  it  is  at  all  times 
the  safest  plan  to  invest  the  procedure  with  adequat 
care  that  all  danger  may  be  avoided. 

EXTRACTION  UNDER  GENERAL  AND  LOCAL 

ANESTHESU 

Very  few  cases  of  extraction  are  now  performed  with- 
out first  rendering  the  individual  either  unconscious  or 
else  desensitizing  the  tissues  about  the  root  to  be  re- 
moved, that  the  operation  may  be  conducted  without 
the  infliction  of  pain. 

The  present  almost  universal  practice  of  utilizing 
either  one  or  the  other  method  is  in  a  very  large  meas- 
ure due  to  the  safety  with  which  nitrous  oxid  has  been 
administered  for  many  years  to  hundreds  of  thousands 
of  individuals,  and,  while  its  inhalation  to  the  point  of 
loss  of  consciousness  is  not  entirely  without  danger,  it 
is  almost  so  with  this  agent;  otherwise  its  use  in  so 
many  cases  in  the  past,  and  frequently  by  administra- 
tors who  understood  but  little  of  its  physiological  ac- 
tion, would  not  have  been  almost  entirely  free  from  loss 
of  life.  It  is  obvious  that  under  normal  conditions  the 
use  of  an  agent,  even  as  unattended  by  danger  as  is 
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nitrous  oxid,  nevertheless,  in  its  ability  to  establish  the 
state  of  unconsciousness,  indicates  an  action  upon  the 
nerve  centers  menacing  to  life,  and  many  individuals 
appear  to  realize  in  this  action  a  dangerous  property 
j)OSsessed  by  the  agent,  and  which  might  easily  carry 
them  into  an  eternal  unconsciousness.  While  there  can 
be  no  argument  as  to  the  element  of  danger  existing  in 
relation  to  any  agent  capable  of  inducing  the  state  of 
unconsciousness,  nevertheless,  in  relation  to  nitrous  oxid, 
the  danger  of  carrying  the  individual  beyond  the  anes- 
thetic state  and  overwhelming  the  vital  centers  in  the 
medulla  is  reduced  to  the  minimum,  if  not  entirely  elim- 
inated. This  is  due  to  the  paralytic  effect  upon  the 
muscles  of  the  epiglottis  which  follows  almost  immediate- 
ly upon  the  induction  of  the  anesthetic  state  when  the  pa- 
tient is  allowed  to  inhale  more  of  the  agent  than  is  re- 
quired for  the  anesthetic  state,  and  which  prevents  fur- 
ther inhalation  of  the  agent  by  the  closure  of  the  glottis ; 
and  while  respiration  ceases  with  the  closure  of  the  glot- 
tis, which  is  at  all  times  a  dangerous  sign,  under 
the  condition  here  discussed  it  may  almost  immediately 
be  induced  by  traction  upon  the  tongue.  Therefore,  in 
the  use  of  nitrous  oxid  it  is  quite  difficult  to  overwhelm 
the  vital  centers  in  the  medulla,  as  can  easily  be  accom- 
plished in  the  use  of  ether  or  chloroform. 

The  two  objections  frequently  brought  forward 
against  nitrous  oxid  deal  with  the  shortness  of  the  anes- 
thetic state,  which  usually  persists  from  30  to  45  seconds, 
and  the  asphyxia  tvhich  follows  its  inhalation.  As  to 
the  first,  the  shortness  of  the  anesthetic  state,  at  the 
present  time  this  can  scarcely  be  sustained  as  an  objec- 
tion in  relation  to  extraction.  Formerly,  when  it  was  a 
common  occurrence  to  remove  four,  five,  and  more  teeth 
at  one  time,  frequently  the  patient  returned  to  conscious- 
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ness  before  the  removal  of  the  last  tooth;  hence  the 
shortness  of  the  anesthetic  state  of  this  agent  was  urged 
as  an  objection  against  its  use.  At  the  present  time  we 
scarcely,  if  ever,  find  it  necessary  to  remove  so  large 
a  number  of  teeth,  or  roots,  at  one  sitting;  therefore, 
the  shortness  of  the  anesthetic  state  can  seldom  be  made 
to  apply. 

The  second  objection  commonly  urged  against  the 
use  of  nitrous  oxid,  viz.,  the  production  of  asphyxia,  has 
likewise  been  rendered  quite  inapplicable,  owing  to  the 
admixture  of  oxygen  with  the  gas  by  means  of  the  spe- 
cial apparatus  introduced  by  Dr.  Hewitt  of  London, 
or  according  to  the  simpler  method  advocated  by  Dr. 
J.  D.  Thomas  of  Philadelphia. 

The  apparatus  shown  in  Fig.  133  is  made  by  the  S.  S. 
White  Co.  The  amount  of  oxygen  required  to  obviate  the 
asphyxial  symptoms  present  when  nitrous  oxid  is  given 
alone  may  vary  from  about  2  to  5  per  cent. ;  the  operator, 
closely  observing  the  patient,  guards  against  the  cyanosis 
of  the  lips  by  admitting  additional  oxygen.  In  the  use  of 
the  special  apparatus  the  induction  of  the  anesthetic  state 
is  somewhat  delayed,  two  minutes  being  about  the  aver- 
age time  necessary  to  anesthetize  the  patient,  while  the 
anesthetic  state  may  be  prolonged  to  about  two  or  three 
minutes,  if  so  desired. 

In  Dr.  Thomas's  method  the  hood  face-piece  is  dis- 
carded. In  its  place  is  used  the  inhaler  introduc^l 
by  Dr.  Thomas  and  shown  in  the  accompanying  illus- 
tration (Fig.  134).  It  is  **made  of  vulcanized  rubl)er 
turned  to  the  proper  dimension  and  filled  with  valves 
made  of  rubber  dam.  These  valves  have  the  proi)erty  of 
fitting  closely,  making  the  jiassages  air-tight,  and  being 
flexible  they  admit  the  gas  to  the  lungs  with  little  or  no 
obstruction."     In   administering  the  gas   Dr.   Thomas 
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controls  till"  nostrils  and  lip  witli  tin?  fingers  of  Uje  left 
liand,  and  the  lower  li})  with  tlie  finders  of  tbc  rigiit 
liand,  so  as  to  admit  oxygpn  lit  tlie  proper  time,  thereby 
almost  entirely  fliminjitiug  the  asphyxtal  symptoms 
present  when  oxygen  is  excluded.  Those  who  have  wit- 
nessed the  successful  exhibitions  of  this  method  regard 


the  Ilewitt  or  nny  special  apparatus  as  unnoeessary,  ex- 
cepting where  a  prolonged  anesthesia  of  several  minutes 
is  desired.     . 

Dr.  Thomas  directs  his  patients  to  breathe  hs  in 
ordinary  respiration  to  obtain  the  best  results,  without 
the  exertion  noted  when  long  and  deep  breatlis  are  taken, 
or  the  sense  of  suffocation  exi>erieneed  when  breathing 
slowly  and  less  deeply.  In  either  ease  coraplieatioas 
are  likely  to  ensue,  whereas,  if  the  instruction  to  breathe 
normally  is  carried  out,  and  a  certain  amount  of  oxygen 
admixed  with  the  gas  by  controlling  the  nostrils  and  lips 
as  advocated  by  Dr.  Thomas,  perfect  anesthesia  is  in- 
dnced,  without  the  cyanosis  of  the  lips  and  tiio  convul- 
sive muscular  action  present  when   the  gas  is  admin- 
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istered  without  oxygen.  Notwithstanding  the  absolute 
safety  of  nitrous  oxid,  and  the  elimination  of  complica- 
tions when  administered  as  previously  advocated,  new 
anesthetic  combinations  are  introduced,  from  time  to 
time,  for  which  the  most  extravagant  claims  are  made 
in  the  hope  of  creating  a  demand  for  them.  Not  one  of 
these  combinations  has  yet  demonstrated  the  worth  of 
nitrous  oxid,  while  some  are  exceedingly  dangerous  and 
should  never  be  administered. 

ExtrSrCtion  Under  Local  Anesthesia.— The  unwilling- 
ness frequently  manifested  by  patients  to  lose  conscious- 
ness, also  to  submit  to  the  operation  of  extraction  with- 
out the  assurance  that  no  pain  will  be  experienced,  to- 
gether with  the  unpleasant  effects  often  noted  when 
nitrous  oxid  is  administered  in  a  pure  state,  i.  e.,  with- 
out oxygen,  induced  many  operators  to  utilize  substances 
applied  locally,  as  a  spray,  and  which,  owing  to  their 
volatility,  rapidly  evaporated,  resulting  in  a  refrigeration 
of  the  tissues,  in  which  state  teeth  can  be  extracted  with- 
out pain,  and  later,  the  hypodermic  injection  of  substances 
possessing  anesthetic  properties,  which  rapidly  super- 
seded the  volatile  substances  earlier  in  use. 

While,  as  previously  stated,  teeth  can  be  extracted 
without  pain  consequent  upon  the  refrigeration  of  the 
tissues,  which  state  can  easily  be  induced  by  directing 
a  spray  of  ethyl  chlorid  over  the  root  of  the  tooth  to  be 
Extracted.  But  both  operators  and  patients  soon  learned 
that,  in  most  cases,  the  pain  occurring  as  the  tissues 
again  assumed  a  sensitive  state  was  more  enervating 
than  the  thought  of  the  loss  of  consciousness  under 
nitrous  oxid,  and,  as  in  many  instances  the  use  of  the 
various  refrigerants  was  followed  by  necrosis  of  the  tis- 
sues to  which  the  application  was  made,  and  further- 
more, with  the  introduction  of  cocain,  which  opened  a 
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new  field  of  wonderful  j^ossibilities  in  desensitizing  a 
circumscribed  area  of  tissue,  the  utilization  of  the  for- 
mer means  of  obtaining  analgesia  of  the  tissues  sur- 
rounding the  root  was  abandoned. 

At  the  present  time  ethyl  chlorid  as  a  spray  is  occa- 
sionally utilized  by  some  operators.  The  gum  tissue 
adjacent  to  the  tooth  to  be  removed  is  protected  by 
means  of  napkins,  and  the  spray  of  ethyl  chlorid  di- 
rected against  the  exposed  tissue,  which  soon  assumes 
a  whiteness,  when  the  tooth  is  to  be  extracted.  The  too 
rapid  return  of  the  tissues  to  a  normal  state  may  be  pre- 
vented by  holding  a  piece  of  ice  against  the  tissue,  and 
much  of  the  pain  commonly  noted  with  this  method  is 
avoided. 

As  previously  stated,  with  the  introduction  of  cocain 
all  other  means  for  obtaining  a  desensitized  local  area 
were  soon  displaced,  and  the  drug  quickly  claimed  an 
enthusiastic  following  among  operators  that  perhaps  has 
never  been  equaled  by  any  drug  used  in  dentistry.  It 
did  not  take  a  great  period  of  time,  however,  to  demon- 
strate convincingly  that  cocain  is  a  poisonous  alkaloid, 
and  the  many  instances  of  cardiac  and  respiratory  fail- 
ure that  followed  its  hypodermic  use  induced  many  to 
abandon  it  entirely,  and  others  to  adopt  a  more  cautious 
use  of  the  agent. 

It  was  determined  that  the  stimulation  of  the  heart 
and  respiration  in  most  cases  was  soon  followed  by  de- 
pression ;  that  in  some  cases  the  depression  of  these  func- 
tions did  not  occur  until  one  hour  or  more  after  the 
injection  of  the  drug;  that  many  persons,  especially 
women,  evince  an  idiosyncratic  behavior  toward  the 
drug;  that  in  some  cases  the  toxic  effects  were  shortly 
followed  bv  death. 

Amonir  other  thinirs  it  was  also  determined  that  so- 
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^  *^^Oiis  of  cocain  which  had  been  prepared  for  some  time 
^^^^^  especially  prone  to  develop  toxic  eflfeets. 

The  synthetic  preparation  known  as  cucain  was  next 
^■^tx'oduced  as  a  local  anesthetic,  which  property  was  pre- 
determined because  of  the  chemical  similarity  of  this 
^^vig  with  cocain.    The  claims  usually  made  for  eiicain 
^^o,  that  it  is  less  poisonous  than  cocain,  that  its  solu- 
tions are  chemically  more  stable,  and  admit  of  boiling 
to    effect  sterilization,  without  the  splitting  up  of  the 
^gent,  as  is  the  case  with  cocain  when  subjected  to  heat. 
^ut  while  these  claims  are  allowable,  it  was  also  soon 
determined  that  the  anesthetic  effect  following  its  use 
is  not  as  deep  as  that  produced  by  cocain,  and  that  a 
degree  of  toxicity  is  exhibited  in  many  cases  in  which 
the  agent  is  used. 

In  view  of  the  reports  gathered  from  many  sources, 
the  safest  agent  at  our  command  at  the  present  time  for 
the  extraction  of  teeth  is  nitrous  oxid,  and,  when  utilized 
in  combination  with  oxygen,  either  according  to  the 
Hewitt  or  Thomas  method,  it  represents  the  best  method 
for  the  elimination  of  pain  for  the  operation  of  extrac- 
tion, and  at  the  same  time  safeguards  the  patient  from 
dangerous  complications,  which  frequently  manifest 
themselves  in  the  utilization  of  any  of  the  other  methods 
now  before  the  profession. 
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CHAPTER   XXV 

•XHE   STUDY    OF   THE    MOUTH    PRIOR    TO    TAKING   THE    IMPRES- 
SION,  SELECTING  THE  BASE  AND   FORM   OF   DENTURE 

The  necessity  for  a  careful  study  of  the  conditions 
prevailing  in  the  mouth  prior  to  taking  the  impression  is 
obvious  when  the  importance  of  the  functions  of  the 
plate  to  be  inserted  is  recognized.    In  proportion  as  mas- 
lication  is  impaired,  or  the  normal  facial  lines  are  lost, 
in  that  degree  must  be  measured  the  importance  of  the 
plate;  and  as  the  success  attained  in  restoring  the  im- 
paired mastication,  or  the  lost  facial  lines,  through  in- 
sertion of  the  plate,  primarily  depends  upon  a  satisfac- 
tory state  of  the  mouth,  the  study  of  the  oral  cavity  in 
its  pathologic  and  physiologic  aspects  is  a  necessary  j^re- 
liminary  to  taking  the  impression. 

Pathologic  Aspects.— The  reader  is  referred  to  the 
chapter  on  Oral  Hygiene  for  a  consideration  of  the 
various  pathological  manifestations  of  the  soft  tissue 
of  the  mouth.  It  is  almost  needless  to  add,  so  well  is 
it  generally  comprehended,  that  any  departure  of  the 
oral  mucous  membrane  from  the  normal  state  must  be 
corrected.  An  existing  stomatitis  must  be  eradicated 
before  any  attempt  is  made  to  construct  the  denture, 
and  if  this  is  etiologically  associated  with  a  systemic 
state,  the  patient  should  receive  medical  attention  at  the 
hands  of  a  physician.  Unless  this  is  done  the  success 
of  the  prosthetic  effort  is  seriously  compromised.  In 
those  cases  where  several  teeth  remain  in  the  arch,  these 
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should  receive  all  necessary  treatment  to  place  them  in 
a  healthy  state.  All  foreign  deposits  should  be  removed, 
and,  if  these  are  accompanied  by  a  marginal  gingivitis, 
this  likewise  must  receive  adequate  treatment  for  its 
correction.  If  a  pyorrheal  involvement  of  any  tooth 
is  detected,  no  matter  how  slight  it  may  appear  to  be, 
every  effort  should  be  directed  for  its  complete  elim- 
ination, and  the  alveolar  structures  and  gum  margin 
placed  in  a  condition  of  health  before  proceeding  with 
the  construction  of  the  denture.  Failure  to  comply  with 
these  preliminary  requirements  will  often  jeopardize  the 
success  of  the  subsequent  efforts,  irrespective  of  the  skill 
displayed  in  constructing  the  denture.  This  cannot  be 
made  too  emphatic,  as  too  frequently  the  attempt  is 
made  to  proceed  with  the  following  constructive  proc- 
esses of  the  plate,  while  the  mucous  membrane,  and  the 
remaining  teeth,  plainly  indicate  pathological  states  the 
continuance  of  which  must  react  unfavorably  for  the  suc- 
cess of  the  operation.  This  neglect  ofttimes  is  invited 
because  only  the  mechanical  factors  of  the  prosthetic 
effort  are  considered,  to  the  entire  disregard  of  the 
vital  factors,  upon  which,  as  previously  stated,  much 
of  the  success  of  the  plate  depends.  Elsewhere  it  has 
been  expressed  that  at  no  time  should  the  vital  aspects 
of  the  teeth  and  the  surrounding  tissue  be  completely 
subordinated  to  the  desire  to  construct  a  mechanically 
perfect  piece  of  work,  and,  while  at  times  sacrifice  in 
this  regard  is  necessary,  the  vital  considerations  ap- 
plicable to  every  dental  operation  should  never  be  en- 
tirely disassociated  from  the  mechanical. 

Physiological  Aspects.— It  is  generally  recognized 
that  only  iu  a  few  instances  can  be  found  conditions 
approaching  the  ideal  for  i)late  work.  Aside  from  the 
form  of  the  arch,  which  is  not  within  present  considera- 
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tion,  the  entire  oral  mucous  surface  is  exposed  to  such 
a  variety  of  irritants  that  rarely  do  we  find  an  instance 
where  a  normal  condition  obtains.  As  the  necessity  for 
the  insertion  of  a  plate  usually  appears  when  patients 
approach  or  have  passed  the  fiftieth  year  of  their  age, 
it  may  readily  be  recognized,  in  view  of  the  long-con- 
tinued action  of  many  factors  tending  to  subvert  the 
normal  state  of  the  oral  mucous  membrane,  that  its  ab- 
normal state  sooner  or  later  must  be  established. 

The  markedly  changing  temperatures  of  food  prep- 
arations, digestive  disturbances,  smoking,  disease,  the 
action  of  drugs,  oral  septic  conditions,  etc.,  finally  tend 
to  destroy  the  physiological  aspect  of  the  oral  mucous 
membrane.  But  within  certain  limits  the  affecfed  mu- 
cous surface  offers  no  serious  obstacles  to  the  successful 
adaptation  of  a  plate.  This  may  be  observed,  for  ex- 
ample, in  the  case  of  the  smoker,  with  a  slightly  hyper- 
emic  mucous  surface  which  cannot  be  reduced,  and  to 
which  a  plate  may  successfully  be  adapted.  The  physio- 
logic oral  mucous  membrane  may  be  viewed  as  a  light 
pinkish  surface,  neither  dry  nor  of  the  ** weeping"  va- 
riety, and  presenting  no  special  pathological  indications 
to  menace  the  insertion  of  a  plate.  When  the  safe  lim- 
its of  physiological  departure  have  been  passed,  correc- 
tive measures  must  be  employed,  otherwise  the  mechan- 
ical effort  will  most  likely  end  in  failure.  It  is  quite 
clear  that  the  physiological  aspect  of  the  teeth  remaining 
in  the  arch  is  equally  important  in  relation  to  the  suc- 
cess of  the  denture  as  that  of  the  oral  mucous  membrane, 
and  while,  in  some  instances,  a  remaining  tooth  may 
have  lost  a  portion  of  its  alveolar  wall,  still  such  teeth 
may  be  retained  and  subserve  a  useful  purpose  for  many 
years.  But  all  calcareous  deposits  must  be  removed, 
septic  conditions  about  the  gum  margin  or  at  the  apical 
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end  must  be  thoroughly  eradicated,  and  the  tooth  placed 
within  safe  physiological  environment,  before  proceeding 
with  the  construction  of  the  plate. 

Retention  of  Natural  Teeth.— The  foregoing  consid- 
erations obviously  include  those  which  determine  the 
retention  or  extraction  of  remaining  natural  teeth.  If 
every  effort  is  to  be  directed  for  the  establishment  of  a 
healthy  oral  state,  it  is  evident  that  only  such  roots  or 
teeth  as  are  intended  for  retention  would  come  within 
the  province  of  the  therapeutic  efforts.  But  in  some 
instances  a  number  of  teeth  might  be  present  in  the 
arch  that  do  not  require  the  aid  previously  referred  to, 
and  a  decision  must  be  made  whether  one  or  more  of 
these  are  to  be  retained  or  extracted.  This  necessarilv 
will  depend  upon  their  aid  or  interference  with  the 
proper  retention  in  position  of  the  plate,  or  their  in- 
terference with  an  esthetic  arrangement  of  the  artificial 
teeth  In  those  cases  where  the  form  of  the  arch,  and 
the  texture  of  the  overlying  gum  tissue,  are  favorable 
for  the  retention  of  the  denture,  the  need  for  conserv- 
ing one  or  more  of  the  natural  teeth  is  not  as  great  as 
it  is  in  those  cases  where  excessive  resorption  has  oc- 
curred, or  where  other  conditions  obtain  arguing  against 
an  unaided  retention  of  the  plate.  Here  the  retention 
of  an  additional  root  or  tooth  might  be  of  the  utmost 
importance  for  the  future  comfort  of  the  patient.  In 
cases  presenting  malposed  teeth  a  like  necessity  exists 
for  careful  consideration  as  to  the  expediency  of  extrac- 
tion or  retention.  The  excessive  trimming  of  the  plate 
in  the  region  of  divergent  teeth,  for  example,  might 
easily  be  the  means  of  preventing  a  successful  retention. 
But  this  must  not  be  construed  as  an  invariable  recom- 
mendation to  remove  malposed  teeth.  In  many  cases 
the  o})erator  may  possess  suflScient  skill  to  secure  the 
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desired  adaptation  of  the  plate  without  extraction,  and 
^^GTy  effort  should  be  put  forth  to  test  one's  capacity 
this  relation,  in  order  that  the  tooth  might  be  re- 
"t seined  in  the  arch,  especially  if  its  retention  is  likely  to 
l>e   a  factor  in  the  better  retention  of  the  plate. 

Whenever  possible  the  cuspid  roots  are  retained.  This 
is  desirable,  owing  to  the  inability  to  completely  restore 
ttie  fullness  which  they  give  the  facial  lines.  This  has 
t>oeii  indicated  in  the  chapter  on  Extraction.  The  sb- 
s^nce  of  the  cuspid  roots  is  readily  detectable,  owing  to 
^he  depression  visible  in  the  region  of  the  canine  emi- 
nence; therefore,  for  esthetic  reasons,  this  should  be 
^^^oided. 

Isolated  teeth  are  seldom  retained.    Cases  may  arise, 

Uowever,  where  a  solitary  tooth  may  subserve  a  useful 

l^Ux'pose  in  aiding  the  retention  of  a  plate,  which  other- 

^'ise  might  prove  to  be  exceedingly  troublesome;  and 

^"^'liile  it  may  be  argued  that  the  retention  of  a  solitary 

^^oth  is  likely  to  be  of  short  duration,  nevertheless  it  is 

advisable  to  do  so  under  conditions  previously  indicated. 

After  the  patient  has  become  tolerant  of  the  presence 

^f  the  plate,  the  subsequent  loss  of  the  tooth  is  likely  to 

lie  followed  by  less  inconvenience  than  would  have  been 

experienced  if  the  tooth  had  been  removed  prior  to  the 

more  tolerant  state  of  the  patient. 

The  retention  of  a  solitary  tooth  in  the  lower  arch 
is  frequently  a  matter  of  still  greater  importance.  The 
difficulty  of  maintaining  a  lower  denture  in  place  in- 
creases in  proportion  to  the  absence  of  a  deep  ridge; 
and  if  an  attachment  can  be  made  but  to  a  solitary  tooth, 
the  discomfort  of  the  patient  may  be  materially  lessened. 
For  this  purpose  the  incisors  are  least  serviceable,  and 
a  clasp  attached  to  an  inferior  incisor  is  not  likely  to 
prove    an   effective   aid   in   supporting   a   denture.    A 
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better  plan,  in  these  instances,  would  be  to  remove 
the  crown  of  the  incisor,  fit  a  cap  and  tube  to 
the  root,  and  attach  a**split  post"  to  the  plate. 
(See  Removable  Bridgework.)  Incisor  roots  prepared 
after  this  manner  in  a  number  of  instances  have 
rendered  important  service  in  supporting  the  plate  in 
position. 

Incomplete  as  is  the  foregoing  discussion  concerning 
the  advisability  of  extracting  or  conserving  one  or  more 
roots  or  teeth,  it  should  be  suflScient  to  indicate  the 
careful  consideration  that  should  be  given  to  every  case 
preliminary  to  the  procedure  of  taking  the  impression 
and  constructing  the  plate.  It  is  impossible  to  formu- 
late invariable  rules  for  the  guidance  of  the  oi)erator. 
Each  case  will  be  found  to  differ  in  some  as})ects  from 
the  one  preceding  it,  and  should  receive  the  most  thought- 
ful consideration  within  the  power  of  the  dentist  to  l)e- 
stow,  in  order  that  the  best  results  might  be  obtained 
in  the  finished  piece. 

Related  Factors.— When  extraction  has  been  prac- 
ticed the  query  naturally  follows  as  to  the  length  of  time 
that  should  elapse  before  proceeding  with  the  impres- 
sion. This  will  depend  upon  the  number  of  teeth  ex- 
tracted, and  the  conditions  developing  after  the  removal 
has  been  effected.  At  times  the  removal  of  a  single 
tooth  is  followed  bv  such  acute  reaction  in  the  tissues 
surrounding  the  root  that  several  weeks  may  elapse  be- 
fore the  i)arts  have  healed  sufficiently  to  allow  of  the  tak- 
ing of  the  impression.  This  may  occur  in  the  removal 
of  a  hypercemontosed  root,  in  which  cases  the  severest 
reactions  usually  take  ])lnce.  In  other  instances  a  se- 
vere infection  of  the  soft  tissue  mav  follow  the  extrac- 
tion;  and  if  an  impression  is  taken  before  the  swelling 
has  been  reduced,  an  ill-fitting  denture  will  be  the  re- 
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suit.  It  may  be  in  place  here  to  state  that  severe  infec- 
tion of  the  gum  tissue  is  likely  to  follow  the  hypodermic 
use  of  cocain  solutions,  especially  if  the  strength  of  the 
solution  exceeds  1  per  cent.  It  is  never  advisable  to  use 
the  anesthetic  for  this  purpose  in  greater  concentration 
if  complications  are  to  be  avoided. 

While  the  extensive  extractions  formerly  so  frequent- 
ly practiced  are  now  almost  unknown,  cases  may  present 
where  several  teeth  require  removal,  and  where  ma- 
terial aid  may  be  rendered  toward  healing  by  the  exer- 
cise of  a  few  simple  acts.  These  are  related  to  the  re- 
moval of  pieces  of  the  alveolar  plates,  which  otherwise 
are  removed  by  the  resorptive  process,  and  which  prior 
to  removal  are  exceedingly  irritating  to  the  soft  tissue, 
and  which,  if  allowed  to  be  removed  by  the  slower  proc- 
ess, necessarily  delay  the  following  steps.  In  some  in- 
stances it  is  a  good  plan  to  insert  a  temporary  denture 
in  order  to  avoid  excessive  resorption  of  the  alveolar 
tissue,  which,  if  it  occurs,  would  be  unfavorable  for  the 
best  service  of  the  permanent  plate. 

Selection  of  Base.— In  the  study  of  the  oral  cavity 
preliminary  to  taking  the  impression  the  base  best 
adapted  for  the  case  should  be  decided  upon.  Gold  is 
generally  regarded  as  being  of  first  choice.  The  oral 
tissues  are  more  tolerant  of  its  presence  than  of  vul- 
canite, and  the  only  rival  it  may  be  said  to  have  is 
continuous-gum,  providing  that  the  weight  of  either  the 
gold  or  continuous-gum  set,  in  full  cases,  does  not  con- 
traindicate  the  use  of  either.  This  applies  to  full  up- 
per cases  only.  In  the  inferior  arch  weight  is  desirable, 
as  it  tends  to  keep  the  denture  in  i)osition.  The  better 
tolerance  of  the  oral  tissues  for  a  metallic  base  is  fre- 
quently seen  in  the  hyperemic  state  of  the  mucous  sur- 
face when  vulcanite  is  utilized  as  the  base.     This  has 
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been  explained  ^  as  being  due  to  the  reduced  conduc- 
tivity of  vulcanite.    To  what  extent  this  conforms  to  the 
facts  has  never  been  scientifically  determined,  but  it  is 
claimed  ^  that  a  plate  constructed  of  a  good  conductor 
does  not  produce  the  irritating  effect  so  frequently  ob- 
servable under  vulcanite.     How  much  of  the  irritation 
may  be  due  to  the  lack  of  a  proper  polish  of  the  plate, 
and  to  the  collection  of  septic  agents  in  the  unpolished 
and  uneven  surface  of  the  plate,  cannot  be  estimated. 
The  fact  that  the  hyperemia  has  been  observed  where 
cleanliness  has  been  maintained,  and  where  the  denture 
has  been  satisfactorily  finished,  apparently  supports  the 
view  that  the  cause  is  associated  with  an  insuflScient 
conductivity  of  the  base.    It  is  claimed  ^  that  vulcanite 
**  serves  best  in  mouths  having  firm  gum  tissue,  a  high 
vault,  and  where   the  bulk  of  the  piece  is   unusually 
great."     The  importance  of  the  impression,  however, 
cannot   be   overestimated,    and    it   may   be   questioned 
whether  any  of  the  materials  usually  utilized  for  the 
base  may  not  be  satisfactorily  adapted  if  a  suitable  im- 
pression has  been  secured,  and  if  the  subsequent  steps 
of  the  i>roeedure  are  made  to  conform  to  the  necessities 
of  the  case.     The  direct  conformation  of  vulcanite  to 
the  east  is  in  its  favor,  while  in  the  swaged  base  the 
intervening  steps  necessary  before  the  metal  is  made  to 
conform  to  the  lines  of  the  arch  multiply  the  opportu- 
nitv  for  inexactness.     The  devices  which  have  been  in- 
troduced  for  swaging  the  plate  directly  to  the  east  have 
been  successful  only  in  a  small  i>ercentum  of  cases;  there- 
fore, the  old  method  of  swaging  l>etween  die  and  coun- 
terdie  is  still  generally  followed,  even  though  it  is  quite 
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well  recognized  that  perfect  adaptation  to  the  form  of 
the  arch  is  thereby  never  realized. 

The  cast  aluminum  plate,  owing  to  the  present  method 
of  casting,  has  recently  received  quite  an  emphatic  en- 
dorsement, and  if  the  future  proves  corroborative  of  the 
good  results  claimed  for  this  method,  it  is  likely  to  be 
much  more  generally  adopted  as  a  method  of  restora- 
tion than  in  the  past. 

The  Use  of  Clasps.— It  is  often  difficult  to  decide  as 
to  the  advisability  of  utilizing  clasps  as  a  means  of 
retention.  While  their  use  affords  material  aid  in  sup- 
porting a  denture  in  position,  and  as  this  must  be  meas- 
ured in  importance  proportionate  to  the  difficulties  of 
effecting  satisfactory  retention  without  their  use,  never- 
theless, the  adjustment  of  a  clasp  is  not  without  serious 
disadvantages,  tending  toward  the  loss  of  the  tooth 
through  the  additional  strain  imposed  upon  it,  or  the 
destruction  of  its  substance  owing  to  the  lodgment  of 
food  debris  and  septic  organisms  between  the  clasp  and 
tooth.  In  view  of  the  earlier  loss  of  the  tooth  because 
of  the  adjustment  of  the  clasp,  which,  sooner  or  later, 
will  make  it  necessary  for  the  patient  to  retain  the  plate 
in  position  without  the  service  rendered  in  this  relation 
by  the  use  of  the  clasp,  therefore,  this  might  have  been 
done  in  the  first  place,  and  the  natural  tooth  conserved 
for  a  greater  period.  It  must  not  be  overlooked,  how- 
ever, that  the  presence  of  a  partial  plate  in  the  mouth 
is  also  a  factor  tending  toward  the  loss  of  remaining 
teeth,  and,  if  the  use  of  a  clasp  will  make  it  easier 
for  the  patient  to  establish  a  tolerant  state  more 
quickly,  the  adjustment  of  the  clasp  in  the  final  an- 
alysis of  all  the  related  factors  is  justifiable,  even  though 
the  loss  of  the  natural  tooth  is  thereby  somewhat  has- 
tened. 
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The  Use  of  Telescoping  Crowns.— In  place  of 
clasp,  telescoi)ing  crowns  may  be  utilized  to  retain 
plate  in  position.    These  are  constructed  similar  to 
method  adopted  in  removable  bridgework  (see  cha 
on  Bridgework),  and  when  the  indications  admit  of  th 
use,  very  satisfactory  results  may  be  attained  in  th 
utilization.. 


\ 
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When  the  conditions  prevailing  in  the  mouth  are  sat- 
isfactory, and  when  a  base  and  the  type  of  denture  have 
been  decided  upon,  as  discussed  in  the  preceding  chapter, 
we  may  proceed  with  the  taking  of  the  impression. 

This  is  generally  regarded  as  a  very  important  step 
in  the  procedure  of  plate  construction,  and,  as  much  of 
the  success  of  the  final  result  is  directly  related  to  the 
accuracy  of  the  impression,  it  is  necessary  that  in  all 
cases  sufficient  care  must  be  exercised  that  a  satisfactory 
impression  may  be  obtained. 

Impression  Materials.— The  materials  usually  em- 
ployed for  taking  an  impression  are  plaster  of  paris, 
modeling  compound,  bees'  wax,  and  the  i)reparations  of 
wax  and  paraffin,  and  wax  and  gutta  percha.  Bees'  wax 
and  its  compounds  are  now  only  used  in  conjunction 
with  plaster  of  paris,  or  for  the  purpose  of  securing  the 
*^bite";  at  no  time  is  any  one  of  these  preparations 
utilized  per  se  for  securing  the  imprint  of  either  jaw 
from  which  a  plate  is  to  be  constructed.  For  this  pur- 
pose, at  the  present  time,  wax  is  valueless.  The  force 
required  to  secure  the  imprint  of  the  arch  displaces  the 
soft  tissues ;  its  tendency  to  distortion  in  the  act  of  with- 
drawal, and  the  marked  change  of  form  which  charac- 
terizes the  mass  upon  cooling  render  it  useless  for  tak- 
ing an  impression  in  comparison  to  the  superior  results 
obtainable  in  the  use  of  plaster  of  paris  or  modeling 
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composition.  It  may  be  made,  however,  serviceable  when 
used,  as  previously  indicated,  in  conjunction  with  plas- 
ter of  paris  when  compression  of  soft  areas  is  indicated, 
or  in  partial  cases,  and,  while  modeling  compound  may 
be  utilized  for  a  similar  purpose,  the  use  of  wax  facili- 
tates the  subsequent  removal  of  layers  of  the  material 
to  provide  space  for  the  addition  of  the  plaster  for 
the  final  imprint. 

Plaster  of  Paris. — Chemically  this  is  known  as  cal- 
cium sulphate  with  a  formula  of  CaS04.    Conunercially 
it  is  prepared  from  gypsum  by  removing  its  water  of 
crystallization  and  reducing  it  to  a  fine  powder.    When 
intended  for  use  its  water  of  crystallization,  originally 
removed  by  heat,  is  added  to  the  powder,  which  induces 
a  return  to  its  natural  state;  this  is  the  so-called  **set- 
ting*'  of  the  plaster.    When  the  admixture  of  water  and 
powder  has  been  satisfactorily  made,  the  mass  is  con- 
veyed to  the  mouth  upon  an  impression  tray  and  al- 
lowed to  harden.    No  compression  of  tissue  occurs,  un- 
less used,  as  previously  indicated,  in  conjunction  with 
either  w^ax  or  modeling  composition  as  a  base,  and  it 
perfectly  adapts  itself  over  the  entire  surface  to  which 
it  is  applied.    If  undercuts  exist,  the  material  fractures 
in  the  act  of  withdrawal,  with  sharp,  well-defined  edges 
which  readily  admit  of  accurate  apposition;  this,  there- 
fore, can  not   be  urged  as  a  serious  objection  to  its 
use.    Plaster  undergoes  a  change  of  form  in  the  setting 
process,  ex])anding  about  1/500  of  its  volume,  but,  as 
this  may  be  almost  entirely  controlled  by  proper  mix- 
ing, and  by  the  addition  of  y)otassium  sulphate  to  the 
water  used  in  mixing,  the  very  best  results  in  prosthetic 
efforts  are  alone  possible  when  plaster  is  used  for  tak- 
ing the  impression.    It  is  generally  admitted  that,  in  pro- 
portion as  the  case  presents  difficulties,  or  that  an  ac- 
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curate  reproduction  of  the  form  of  the  arch  or  any  part 
of  it  is  necessary,  so  is  a  plaster  impression  indicated. 
For  an  impression  a  very  finely  ground  preparation  is 
used,  that  its  *' setting''  may  not  be  too  long  delayed. 
The  coarser  the  plaster  the  slower  it  **sets,"  and  the 
harder  it  becomes.  This  is  the  variety  usually  employed 
in  pouring  the  model,  as  it  is  desirable  to  have  the 
model  set  harder  than  the  impression. 

The  setting  of  the  impression,  which  takes  place  in 
from  three  to  five  minutes,  may  be  hastened  by  the  use 
of  warm  ivater  in  mixing  the  y)laster,  or  by  adding  salt, 
potassium  sulphate,  alum,  etc.,  to  the  water  used  in 
making  the  mix.  Five  grains  of  sodium  chlorid  added  to 
an  average  mix  will  reduce  the  time  of  setting  to  from 
two  to  three  minutes.  This  may  be  further  reduced 
by  the  addition  of  larger  amounts  of  sodium  chlorid 
until  thirty-two  grains  are  added,  when  the  mass  will 
set  in  about  one  minute.  The  addition  of  still  larger 
amounts  lengthens  the  setting  period.  These  facts  were 
first  determined  by  the  investigations  conducted  many 
years  ago  by  Dr.  J.  W.  White. 

More  recently  it  has  been  experimentally  deter- 
mined ^  that  increase  in  the  amount  of  stirring  increases 
the  expansion  and  reduces  the  setting  time,  in  view  of 
w^hich  it  is  best  to  subject  the  mass  to  the  least  amount 
of  stirring  conducive  to  a  homogeneous  mix.  Dr. 
Prothero's  investigations  disclosed  the  following  facts: 
The  expansion  of  the  mass  occurs  immediately  upon 
mixing  and  continues  for  about  four  minutes,  when  its 
greatest  index  is  reached.  It  is  about  completed  in  ten 
minutes.  Sulphate  of  potassium  is  the  best  substance 
to  admix  with  the  water  to  prevent  expansion,  and  the 
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best  results  are  obtained  when  the  admixture  is  made 
in  definite  proportions.    He  recommends  the  following: 
Water,  40  c.  c;  plaster,  55  grms.;  potassium  sulphate, 
0.33  grm.    Furthermore,  as  previously  stated,  the  tem- 
perature of  the  water  is  also  a  factor  in  the  setting 
of  the  mass.    Warm  water  reduces  the  time  of  setting, 
while  cold  water  increases  it.    It  will  also  be  found  that 
the  exposure  of  the  plaster  to  moisture  will  change  its 
setting  property.    When  ready  for  the  mix,  about  two 
tablespoonsful  of  water  are  placed  in  the  bowl,  to  which 
5  grains  of  sodium  chlorid  are  added,  and  the  plaster 
slowly  dropped  from  the  end  of  the  spatula  until  it 
reaches  a  level  just  below  the  water;  the  excess  water 
is  then  poured  oflf,  and  the  spatula  introduced  with  a 
cutting  movement,  the  bowl  at  the  same  time  being  ro- 
tated, until  each  particle  of  plaster  appears  to  be  in 
contact  with  its  quantity  of  water ;  the  spatula  may  then 
l)e  rotated  several  times  through  the  mass  and  the  mix 
is  completed.    The  procedure  should  not  take  more  than 
ten  seconds,  and  is  planned  to  admit  of  a  chemical  sat- 
isfaction between  the  water  and  plaster,  to  the  exclu- 
sion of  air,  which  should  be  given  every  opportunity  to 
escape  from  the  plaster,  if  the  best  results  are  to  be 
obtained. 

Modeling  Composition, — This  consists  of  gum  dam- 
mar, stearin,  French  chalk,  coloring  and  flavoring  sulv 
stances,  etc.,  softens  when  placed  in  water  near  the  boil- 
ing i)oint,  in  which  state  it  easily  takes  an  impression, 
which  is  retained  upon  its  surface  during  the  cooling 
period,  but  is  liable  to  slight  distortion  in  the  act  of 
withdrawal.  This  makes  it  unsuitable  in  partial  cases, 
also  in  full  cases,  where  deep  depressions  exist  in  the 
region  of  the  incisor  and  bicuspid  teeth,  owing  to  the 
canine  (nnincnce.     Far  more  satisfactory  results,  how- 
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ever,  may  be  obtained  by  its  use  than  with  bees'  wax. 
It  tnay  also  be  utilized  for  securing  an  impression  when 
a  east  is  desired  for  further  study,  before  definitely  con- 
eluding  as  to  the  nature  of  the  restoration  to  be  made, 
or  in  those  cases,  fortunately  only  occasionally  present- 
ing, where  a  peculiar  antagonism  is  shown  by  the  patient 
toward  the  introduction  into  the  mouth  of  the  plaster 
mix,' which  immediately  upon  contact  with  the  mucous 
surface  results  in  nausea  and  vomiting,  which  cannot  be 
controlled  by  the  usual  therapeutic  applications,  there- 
fore enforcing  the  hasty  removal  of  the  impression  ma- 
terial. In  softening  the  material,  when  intended  for  use, 
it  should  be  thoroughly  manipulated  between  the  fingers 
and  frequently  immersed  in  the  heated  water,  to  reduce 
the  mass  to  the  best  possible  state  for  the  impression.  It 
should  be  allowed  to  cool  slowly  and  thoroughly  before 
removing  it,  under  which  treatment  satisfactory  results 
may  be  secured. 

Impression  Trays.— This  is  the  vehicle  whereby  the 
impression  material  is  carried  into  the  mouth,  and  which 
it  supports  during  the  hardening  process,  also  in  the 
act  of  removal,  that  it  may  retain  the  imprint  upon  it 
as  secured  during  the  taking  of  the  impression.  The 
importance  of  a  suitable  tray  in  relation  to  the  impres- 
sion can  scarcely  be  overestimated,  and  many  careful 
prosthodontists  swage  a  special  tray  for  almost  each 
case,  in  order  that  the  very  best  results  may  be  attained. 
This  is  an  excellent  plan  and  should  be  followed  whenever 
it  is  found  that  no  impression  tray  can  be  secured  that 
will  afford  a  favorable  adaptation  of  the  impression  ma- 
terial. In  a  general  manner  the  tray  should  conform 
to  the  shape  of  the  arch,  and  when  in  position  should 
be  sufficiently  large  that  just  about  enough  impression 
material  can  be  carried  to  place  for  all  practical  pur- 
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poses.  Fig.  135  ilhistrntcs  a  tray  for  a  full  upper  im- 
pression with  tlie  deep  lieel  (lesignwl  for  Bectinng  an 
pxcellent  adaptation  of  plaster  to  the  posterior  portion 
of  tiie  arch.  Fig.  ViG  illustrates  a  tray  for  partial 
upper  impressions,  and  Fig.  137  is  also  for  partial  u|)- 
per  impressions  with  adjustable  sides.    Several  sizes  of 


each  of  these  forms  will  be  found  to  meet  the  i 
qnirements.     For  special  eases  a  tray  may  be  swaged 
as  previously  indicated. 

Figs.  138  and  139  illustrate  trays  for  full  and  par- 
tial lower  impressions.  In  adjusting  the  tray  to  note 
its  adaptation  prior  to  taking  the  impression,  it  will 
usually  be  found  that  some  bending  and  cutting  are  nee- 
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essary  before  the  tray  meets  llie  requirements  of  the 
ease.  As  a  rule,  it  will  be  found  that  time  consumed 
in  this  manner  is  not  lost,  and  that  amjile  compensation 
is  secured  in  the  superior  results  attainahle  through  a 
atisfaetory  impression,  which  can  readily  be  taken  when 


the  impression  ti'ay  meets  the  re<]uiremeuts  of  adapta- 
tion. 

Full  Upper  Impressions.— When  all  the  preliminary 
details  have  been  carefully  iittendcd  to,  as  previously 
discussed,  the  patient  is  next  prepared  for  the  takinjj 
of  the  impression.  It  is  a  good  plan  to  assure  the  pa- 
tient that  what  is  about  to  take  place  will  only  slightly 
inconvenience  him,  and  will  Ite  but  of  short  duration. 
"When  this  is  done  the  patient  is  better  prepared  to  meet 
the  disagreeable  etfect  of  the  piaster  of  pans  when  first 
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introduced  into  the  mouth,  and  with  the  knowledge  thai 
but  a  few  moments  will  elapse  before  the  withdrawal 
of  the  material,  he  usually  makes  the  effort  to  endure 
the  discomfort,  and  thus  aid  the  operator  to  secure  the 
desired  result.  Having  mixed  the  plaster,  as  pi-evioiis- 
ly  discussed,  a  suitable  amount  is  placed  ujion  the  tray. 


and,  having  wiped  the  arch  with  a  napkin,  a  s^mall  ipian- 
tity  of  i)laster  is  placed  by  means  of  the  8|»atula  against 
the  roof  of  the  mouth,  and  in  the  region  of  the  tulx'rohi- 
ties,  and  the  tray  with  the  plaster  upon  it  quickly  intro- 
duced and  adjusted  to  the  tissues.  The  preliminarj-  in- 
troduction of  a  small  ijuantity  of  plaster  against  (he 
roof  of  the  mouth,  and  the  tuberosities,  is  favorable  for 
a  satisfactory  result,  as  so  many  impressions  will  |je 
found  to  be  defective,  especially  in  the  region  of  the  mas- 
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^^l«xx-y  tuberosities,  when  this  recommendation  is  not  fol- 

1< 


In  making  the  adjustment  of  the  phister  to  the  oral 
^'^^siies,  the  heel  of  the  tray  should  first  be  adjusted  to 
^l^ci    posterior  part  of  the  arch.     The  patient's  head  is 
^^3ct  brought  forward,  and  by  pressure  the  tray  is  grad- 
^^i.lly  forced  into  position,  care  being  taken  that  all  the 
^^^ twined  air  between  the  roof  of  the  mouth  and  the  im- 
ssion  material  is  expelled,  and  that  the  lips   and 
ieks  are  pulled  out  and  pressed  downward,  that  the. 
'5^na  may  be  correctly  marked  upon  the  impression, 
possibility  of  displacement  of  the  tray  is  guarded 
5iinst  by  firmly  supporting  it  in  its  position  until  the 
pression  is  withdrawn  from  the  mouth. 
The  impression  is  not   to  be  withdrawn  until   tli(i 
blaster  has  sufficiently  *'set"  to  i)revent  distortion  in 
^Ixe  act  of  removal.     A  reliable  test  is  to  break  a  pro- 
^^cting  piece  of  plaster,  and  if  it  fractures  with  sharp, 
^^'ell-defined  edges,  it  has  become  sufficiently  hard  for 
^^moval.     Its  removal  may  be  facilitated  by  drawing 
the  lip  and  cheeks  away  from  the  impression,  to  ad- 
^iiit  air  to  this  portion  of  the  impression,  and  by  forcing 
tlie  handle  of  the  tray  first  upward  and  then  downward, 
^nd,  repeating  these  movements,  the  impression  is  loos- 
ened and  may  be  withdrawn  from  the  mouth.    In  many 
instances  it  will  be  found  upon  removal  of  the  impres- 
sion that  the  force  necessary  to  dislodge  it  has  resulted 
in  fracture.     This  usually  occurs  in  the  region  of  the 
deep   depressions   overlying   the    incisor    and    bicuspid 
teeth,   also   at  the   tuberosities.     The   fractured   i)arts 
should  be  secured,  carefully  washed  free  of  saliva,  and 
returned  to  their  correct  ])ositi()ns  u))on  tlie  tray. 

Pull  Lower  Impressions.— Many   oi)erators   find    it 
more  difficult  to  secure  an  accurate  lower  impression 
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than  one  of  the  upper  arch.    The  difficulty,  in  most 
stances,  is  associated  with  the  selection  of  an  ill-fittit^^ 
impression  tray.     When  a  poorly  adapted  lower  tra^  -^ 
is  selected  and  carried  to  place  for  the  impression,  i^ 
invariably  presses  too  hard  upon  the  tissues  in  the  pos- 
terior part  of  the  ridge,  resulting  in  pain  and  a  restless- 
ness upon  the  part  of  the  patient  which  interferes  with 
the  steady  contact  of  the  plaster  against  the  tissues,  and 
leads  to  a  faulty  impression.    The  selection  of  a  proj)- 
erly  formed  lower  tray  for  the  case  is,  therefore,  a  very 
important  preliminary  requirement  for  the  securement 
of  a  good  impression.     Having  selected  the  tray,  the 
plaster  is  mixed  somewhat  thicker  than  for  upper  cases, 
and  the  material  introduced  into  the  mouth.     The  lip 
and  cheeks  are  next  drawn  out,  and  the  patient  directed 
to  extend  the  tongue  outwardly.     This  forces  the  plas- 
ter well  against  the  inner  anterior  portion  of  the  ridge, 
and  is  an  important  act  tending  toward  a  satisfactory 
impression.     It  will  be  found  that  lower  impressions 
must  be  retained  in  position  for  a  longer  period  than 
upper  impressions,  as  the  jjresence  of  saliva  retards  the 
setting  of  the  plaster. 

Partial  Plaster  Impressions.— Several  methods  have 
been  recommended  for  taking  impressions  when  two  or 
more  natural  teeth  remain  in  the  arch.  In  one  the  tray 
is  removed  from  the  ]ilaster,  having  been  previously 
oiled  to  facilitate  its  removal,  and  the  impression  taken 
out  in  sections.  To  accomi)lish  this  the  plaster  must 
be  cut  down  almost  to  the  natural  teeth,  and  by  insert- 
ing the  blade  of  a  knife  into  the  cuts,  the  several  sections 
are  removed  from  their  ])osition,  and  later  assembled 
u))on  the  plate,  being  guided  into  correct  position  h}\ 
the  lines  of  fracture.  This  method  is  open  to  the  ob- 
jection of  consuming  considerable  time,  which  is  lost  if 
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e  impression  is  not  satisfactory.  The  determination 
the  lines  of  fracture  by  a  division  of  the  impression 
ly  has  Iwen  suggested  hy  Valderraraa.'  "An  impres- 
a  tray  suited  to  tlie  particnlar  case  is  divided  into 
Spieces,  as  shown  in  Vi^s.  140  and  141;  tlie  front 


roes  the  incisors  and  iiosaibly  the  canines, 
s  two  lateral  pieces  the  teeth  beyond  tlie  canines, 
d  the  fourth  piece  the  root  of  the  ninulh.  The  fonr 
ices  are  then  waxed  together  with  hard  wax,  and  the 
prcssion  is  taken  in  the  usual  way."  The  blade  of 
knife  inserted  Iwtween  the  sections  of  the  tray,  after 

'Dtnlal  Coiimos.    1»2. 
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tlie  plaster  has  st>t,  will  cause  it  to  separate  inton 
pieces. 

Aiiotlier  metiioil  commonly  practiced  is  to  utilize  was 
in  fonihination  with  plaster  to  take  the  impression.    In 

this  iiH'tluul  tlie  wax  may  l.c  ;uljiisl<-tl  to  Dn-  tray  U>  •■•«■ 


resjiond  to  the  position  of  the  natural  teeth,  and  an  im- 
pression  taken.  Plaster  is  then  applied  to  the  tniy  in 
the  usual  manner,  and  reintroduced  into  the  mouth,  be- 
ing careful  that  the  teeth  occupy  the  impression  in  wax 
previously  made.  But  little  difficulty  will  be  encountered 
in  removing  the  impression  when  the  plaster  has  set. 
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The    results  obtained  by  this  method  are  usually  satis- 
f^^ctory. 

-Another  method  of  utilizing  wax  in  combination  with 
l^taster,  which  by  many  is  ])rcferred  to  the  procedure 
Pi^eviously  discussed,  and  which  is  utilized  not  only  for 
P^i*tial  but  for  full  impressions  as  well,  is  first  to  se- 
^*Ure  an  impression  in  wax;  when  this  has  been  satis- 
factorily accomplished,  a  section  of  the  i)alatal  portion 
^^    the  wax  is  removed  to  accommodate  a  mix  of  plas- 
t^r  of  paris;  this  is  then  added,  and  the  wax  impression 
^^"ith  the  added  plaster  is  again  adjusted  to  the  arch  and 
^ix  impression  taken.    When  this  is  removed  it  will  sonie- 
^^hat  resemble  a  plaster  impression.    An  objection  urged 
Against  this  method  of  obtaining  an  impression  is  that, 
^f  the  plaster  is  fractured  in  the  act  of  withdrawal,  the 
pieces  are  too  thin  and  small  to  allow  of  accurate  re- 
adjustment.   While  this  may  be  so  in  a  small  number 
of  cases,  it  is  not  so  in  a  very  large  number,  in  which 
the  method  may  be  successfully  employed  for  obtaining 
Excellent  impressions. 

Cases  occasionally  present  where  an  accurate  adapta- 
tion of  the  plate  has  been  obtained,  and  where  the  tooth 
ure  in  proper  occlusion,  but  the  ])atient  finds  that  the 
denture  will  not  remain  in  position  when  force  is  direct- 
ed against  it.     This  is  usually  due  to  soft  areas  over- 
lying the  ridge,  hence,  when  force  is  directed  against 
the  plate,  as  in  mastication,  it  yields  where  the  soft  areas 
are  to  be  found,  and,  l)eing,  more  or  less,  unyielding  over 
the  remaining  portion  of  the  mouth,  it  cannot  bo  retained 
in  position.    It  is  quite  evident  that  the  indicated  ])ro- 
cedure  here  is  to  construct  the  ])lato  so  that  wh(»n  in  posi- 
tion compression  of  the  soft  areas  is  realized,  the  un- 
yielding bed  of  the  plate  then  being  able  to  resist  stress. 
The  compression  of  the  soft  tissue  may  be  obtained  by 
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observing  the  location  of  the  soft  areas  in  the  mouth 
and  scraping  the  plaster  cast  in  parts  indicating  the 
location  of  the  soft  areas.    No  matter  how  carefully  this 
attempt  at  scraping  the  cast  may  be  performed,  it  is  in- 
accurate.    A  better  plan  is  to  effect  the  compression 
of  the  soft  areas,  in  the  act  of  taking  the  impression,  by 
means  of  the  impression  material.    This  may  be  accom- 
plished by  the  use  of  either  modeling  composition  or 
bees'  wax,  and  has  been  previously  alluded  to.    But  as 
neither  of  these  materials,  as  noted,  affords  a  satisfac- 
tory impression  in  other  respects,  their  utilization  is 
impracticable,  no  matter  how  desirable  they  may  be,  be- 
cause the  case  at  hand  may  demand  compression  of  soft 
areas.     The  plan  usually  adopted  in  these  cases  is  to 
take  the  impression  first  in  wax,  remove  several  layers 
of  the  palatal  portion  of  the  wax  impression  to  provide 
space  for  a  mix  of  plaster,  which  is  placed  upon  the 
wax  and  the  tray  reinserted  in  the  mouth.    By  this  means 
we  secure  the  advantages  of  a  plaster  impression,  also 
whatever  advantage  may  accrue  from  the  use  of  a  min- 
imum amount  of  i)laster,  as  contended  by  some,  also 
the  comi)ression  of  the  soft  areas  as  is  attested  by  the 
satisfactory  result  obtained  when  the  denture  is  con- 
structed from  such  an  impression. 

In  those  cases  where  one  or  more  teeth  of  unusual 
length  remain  in  the  arch,  considerable  diflSculty  may 
arise  in  securing  a  satisfactory  impression,  unless  some 
means  is  adopted  of  eliminating  the  remaining  natural 
teeth  as  the  factor  of  interference.  This  may  readily 
be  accorai)lished  by  cutting  openings  into  the  tray 
through  which  the  crowns  of  the  natural  teeth  may  ex- 
tend when  the  tray  is  adjusted  for  the  impression.  To 
facilitate  removal  of  the  impression  when  the  fonn  of 
the  natural  teeth,  or  the  mass  of  impression  material 
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about  them,  would  make  removal  very  difficult,  it  is 
recommended  ^  to  adjust  cylinders  of  tin  or  wax  about 
the  openings  at  least  twice  as  wide  as  the  natural  crowns. 
These  are  secured  to  the  tray  by  means  of  melted  wax. 
When  the  plaster  impression  has  hardened,  the  cylinders 
are  removed  from  the  tray,  and  by  means  of  a  knife  a 
groove  is  cut  into  the  plaster  projection  until  the  blade 
of  the  knife  is  in  contact  with  the  natural  tooth  within 
the  plaster.  By  introducing  the  blade  into  the  groove 
the  plaster  cylinder  may  be  split  into  two  parts.  The 
impression  is  now  withdrawn  and  the  plaster  cylinders 
readily  adjusted  to  it. 

In  some  cases  it  may  be  desirable  to  accurately  re- 
produce in  plaster  the  form  of  teeth  with  an  occlusal 
dimension  wider  than  a  cervical.  To  accomplish  this  a 
section  of  rubber  tubing  is  slipped  over  the  tooth,  the 
opening  being  just  enough  to  provide  for  a  satisfactory 
adjustment  of  the  tubing  at  the  cervical  portion  of  the 
tooth.  The  tubing  should  extend  from  the  gum  margin 
to  the  widest  portion  of  the  tooth.  The  natural  tooth 
and  the  rubber  ring  in  position  are  now  well  lubricated, 
and  an  impression  in  plaster  taken.  When  the  plaster 
model  is  prepared  the  thickness  of  the  tubing  is  clearly 
represented  in  plaster,  and  may  easily  be  cut  down,  leav- 
ing the  form  of  the  plaster  tooth  as  a  very  accurate  re- 
production of  the  natural  crown. 

The  accurate  reproduction  of  bell-shaped  teeth,  or 
of  a  wedge-shaped  space,  may  also  be  accomplished  by 
taking  the  impression  in  two  halves.  The  impression 
material  is  introduced  from  the  lingual  aspect  and  ex- 
tended buccally  to  cover  somewhat  more  than  one-half 
the  tooth  or  space.  When  the  impression  has  hardened 
it  is   removed  by  forcing  it  out  lingually;   it  is  next 

*  *  *  American  Textbook  of  Prosthetic  Dentistry. ' ' 
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trimmed  dovm  to  just  cover  one-half  the  form  to  be  re-  - 
produced,  and  varnislied.  It  is  now  adjusted  to  posi- 
tion, and  new  impression  material  applied  to  cover  the 
buccal  half,  and  perfectly  adapted  against  the  lingual 
half  of  the  impression  previously  adjusted  to  place. 
When  the  material  has  hardened,  it  is  removed  in  two 
sections,  by  inserting  the  blade  of  a  knife  where  the  two 
halves  meet;  these  are  waxed  in  position  and  the  model 
poured. 

The  sectional  re- 
moval of  the  impres- 
I  sion  is  also  indicated 
where  natural  teeth 
remaining  in  the  arch 
converge,    which,    to- 

F.O.  H2.-S^^ion  tbrou«h  Uppee  Jaw  w.™  S^ther  With  the  pres- 
AI.VEOLAR  Undercut  bbowino  That  in  eUCO  of  a  deep  vault 
PoBinoN,  AND  Manner  of  Masinu   Wax 

Addition.    {■Amorican  Tcitbook  of   Prod- WOuld  make  it  aluiOSt 
thetio  Dentistry.")  ■  -i  i       . 

im]ioRRible  to  remove 
the  impression  in  one  piece.  Fig.  142  illustrates  a  ease  of 
this  type.  The  procedure  hcreis  toadjust  awedge-Klmi>e<l 
piece  of  wax  or  modeling  eomi»osition  as  indicated  liy 
the  dotted  lines  in  the  illustration.  Tliis  is  secured  to 
the  tray  by  heat  and  oil  applied  to  it  and  to  the  interior 
of  the  tray.  The  plaster  mix  is  now  added  to  the  tray 
and  the  impression  taken.'  When  the  material  has  set 
the  tray  is  removed,  the  wedge  of  wax  or  compound 
usually  coming  away  with  it.  The  outer  portion  of  the 
impression  is  next  detached,  and  if  the  compound  is  still 
in  position  in  the  mouth  it  may  easily  be  detached  and 
adjusted  to  the  plate;  tlie  remaining  portions  of  the 
impressions  are  now  readily  removed,  and  all  the  parts 
carefully  assembled  upon  the  plate,  and  the  model  pre- 
pared. 
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When  an  impression  is  taken  into  which  molten  metal 
other  than  the  fusible  alloys  is  to  be  poured  for  a  metal- 
lic cast,  the  impression  should  be  taken  in  a  combina- 
tion of  plaster  and  marble  dust.  Pumice  or  whiting  may 
be  used  in  i)lace  of  the  marble  dust,  but  in  any  instance 
much  more  time  must  be  allowed  for  the  setting  of  the 
impression  than  when  plaster  alone  is  used.  When  the 
impression  is  removed  it  should  be  thoroughly  dried 
before  pouring  the  metallic  cast. 


CHAPTER   XXVn 

casts:     THEIB     formation     and     preparation THE     PRIN- 
CIPLES OF  PLATE  RETENTION 

The  formation  of  a  satisfactory  plaster  cast  is  as 
necessary  for  the  success  of  the  prosthetic  effort  as  the 
securement  of  a  satisfactory  impression.  While  the  cast 
is  the  plaster  counterpart  of  the  impression,  and  as  such 
reproduces  any  defect  to  be  found  upon  the  impression, 
its  relation  to  a  successful  denture  is  not  only  depend- 
ent upon  the  impression,  but  also  upon  the  maimer  in 
which  the  requirements  of  a  satisfactory  cast  are  rea- 
lized. These  requirements  embrace  the  proper  treatment 
of  the  impression,  the  use  of  the  proper  kind  of  plaster 
for  forming  the  cast,  and  its  application  to  the  surface  of 
the  impression,  after  the  mix  with  water  is  made,  to 
insure  that  a  perfect  surface  may  he  formed  for  the  cast. 

Treatment  of  the  Impression.— Having  obtained  the 
impression  after  one  of  the  methods  discussed  in  the 
preceding  chapter,  it  is  set  aside  to  harden  for  about 
a  half  hour,  when  a  thin  coating  of  shellac  varnish  is 
applied  over  its  entire  surface  by  means  of  a  camePs 
hair  brush.  The  plaster  readily  absorbs  the  varnish  and 
is  thereby  colored  a  light  brown.  When  the  shellac  var- 
nish has  thoroughly  dried,  a  coating  of  thin  sandarac 
varnish  is  ai)plied,  which,  owing  to  the  non-absorbent 
surface  of  the  plaster,  made  so  by  the  previous  applica- 
tion of  the  shellac  varnish,  produces  a  glaze  upon  the 
surface  of  the  impression  without  destroying  the  fine 
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linear  markings  uijon  it.  Both  the  shellac  aud  sandarac 
varnish  wliould  be  rather  too  thin  than  thick,  as  the  lat- 
ter, if  used,  will  ubiitenite  the  fiuo  lines  of  tlie  impres- 
sion and  lead  to  the  formation  of  an  imperfect  cast. 
T*Iie  use  of  an  additional  coat  of  oil,  following  the  var- 
nish, recommended  in  some  quarters,  is  not  only  unnec- 
essary, but  may  injure  the  cast  by  making  its  surface 
*of  t  if  more  than  just  the  tlunnest  coating  of  oil  is 
ai*r»lied. 

The  use  of  a  solution  of  castile  soap  in  water,  in 
^'^^oe  of  the  varnish,  has  also  been  suggested,  and  may 
^^  Successfully  employed.  Varnishes,  one  coat  of  which 
,  '^tli  stain  to  some  depth  and  glaze  the  surface  of  the 
^^^^t^xession,  have  also  been  advised,  but  the  results  ob- 
''^^i^d  by  the  use  of  shellac  and  sandarac  varnish,  as 
***"^'^'ioiisIy  indicated,  are  generally  preferred. 

If  the  impression  is  that  of  a  partial  case,  it  is  prn- 
^*it  to  insert  an  ordinary  pin  with  its  head  nipjied  off, 
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**-^  oiled,  into  the  impression  of  each  tooth.  This  pre- 
^tlts  fracture  of  the  plaster  tooth  in  the  act  of  separat- 
*^  the  impression  from  the  cast,  and  allows  of  the  re- 
moval of  the  pin  from  the  plaster  tooth,  if  this  should 
!  desirable  in  the  subsequent  steps  of  the  procedure. 

Lower  impressions  are  to  have  a  piece  of  sheet  wax 
Ldapted  to  their  inferior  border,  that  a  smooth,  flat  sur- 
•  may  be  reproduced  npon  the  east. 
When  the  impression  has  been   taken  in  modeling 
Somposition,  no  treatment  beyond  ])lacing  the  impression 
Kncatb  running  water  is  indicated.    The  surplus  water 
i  forced  out.  as  it  is  but  desired  to  have  a  moist  sur- 
face for  the  free  flow  of  the  plaster  in  forming  the  cast. 
Wax  impressions  should  be  coated  with  a  layer  of 
sandarac  varnish  preparatory  to  pouring  the  plaster. 
The  wax  may  then  he  separated  from  the  cast,  if  not 
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heated  excessively,  without  adhering  to  the  surface  ofl^^ 
the  plaster. 

The  Variety  of  Plaster.— In  the  preceding  chapter,  in 
discussing  the  use  of  i)laster  of  paris  for  taking  im- 
pressions, reference  is  made  to  the  fact  that  the  variety 
employed  in  forming  the  cast  differs  from  that  utilized 
in  taking  impressions.  In  the  latter  instance  a  fine  pow- 
der is  utilized  which  sets  more  promptly  than  the  coarser 
powder,  and  does  not  attain  its  hardness.  But  as  the 
hardness  of  the  coarser  plaster  would  only  increase  the 
difficulty  of  its  removal,  especially  in  partial  cases,  and 
as  its  delayed  setting  is  anything  but  agreeable  to  the 
patient,  this  variety  is  never  employed  for  taking  im- 
pressions. But  the  increased  hardness  is  desirable  in 
the  cast,  and,  as  the  delayed  setting  is  not  disadvantage- 
ous, the  coarse  variety  is  utilized  in  forming  the  cast. 

In  the  chapter  referred  to  above  reference  is  also 
made  to  the  experiments  of  Dr.  J.  H.  Prothero  ^  con- 
cerning the  ex])ansion  of  ])laster  during  its  setting,  and 
the  method  by  which  this  may  be  almost  entirely  con- 
trolled. The  addition  of  j^otassium  sulphate,  and  the 
manner  of  making  the  mix  being,  as  previously  dis- 
cussed, the  factors  through  which  this  is  attained.  These  * 
experiments  have  been  confinned  by  others.^ 

In  the  Cosmos,  1905,  Dr.  George  H.  Wilson  reports 
experiments  with  i)Iaster  which  ai)pear  to  throw  addi- 
tional light  uj^on  the  attributes  of  a  plaster  mix.  He 
emphasizes  the  importance  of  a  correct  method  of  mix- 
ing the  i)laster  and  water,  also  of  maintaining  a  defi- 
nite ratio  between  the  powder  and  water.  A  faulty  mix 
or  an  unsuitable  i)laster  may  account  for  changes  that 
will  result  in  an  ill-fitting  denture,  but  when  these  fac- 

Benid]  Digest,  1903. 

"Amorifan   Toxtbook   of   Proathotic   Dentistry." 
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tors  are  eliminated,  and  a  suitable  plaster  utilized  and 
properly  mixed,  the  slight  expansion  which  may  take 
place  cannot  be  considered  to  be  the  factor  which  ex- 
plains the  faulty  adaptation  of  the  plate. 

In  the  experiments  conducted  by  Dr.  Wilson  pre- 
viously alluded  to,  the  compressibility  of  plaster  is  re- 
garded as  the  factor  of  importance  in  relation  to  fail- 
ures in  prosthetic  efforts.  Dr.  Wilson  writes  as  fol- 
lows: **The  writer  believes  that  this  property  of  plas- 
ter accounts  for  more  failures  in  prosthesis  than  all 
other  causes,  barring  a  lack  of  knowledge  and  manipula- 
tion. 

**The  testing  of  this  property  of  plaster  has  been 
done  with  a  lever  upon  a  freely  sliding  plunger  one-half 
inch  in  diameter.  The  plaster  was  placed  in  the  lower 
half  of  a  vulcanite  flask,  as  the  unconfined  plaster  would 
crush  and  give  no  satisfactory  test  of  compression.  The 
first  series  of  tests  was  with  French's  regular  dental 
plaster,  to  determine  the  time  at  which  it  reached  its 
greatest  degree  of  hardness.  The  conclusions  were  that, 
with  two  measures  of  plaster  to  one  of  water,  and  with 
minimum  stirring,  the  greatest  resistance  to  pressure 
was  reached  between  twenty  and  twenty-five  minutes. 
The  tests  were  carried  through  a  period  of  twenty-two 
hours.  Other  brands  of  plaster  varied  very  materially, 
some  requiring  between  one  and  two  hours.  The  next 
series  of  tests  was  to  determine  the  length  of  time  dur- 
ing which  compression  took  place.  As  near  as  the  eye 
could  determine  the  com])ression  was  complete  in  about 
five  or  ten  seconds;  fifteen  minutes'  application  of  a 
given  pressure  made  no  perceptible  increase." 

Concerning  the  Spence  plaster  compound,  Dr.  Wilson 
writes  as  follows:  **It  requires  a  small  quantity  of 
water  and  much  kneading.    A  suitable  mix  can  be  made 
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with  three  to  three  and  one-fourth  measures  of  plas-^ 
ter  to  one  of  water,  which  will  not  break  the  glass  beak- 
er; but  upon  working  in  more  compound  some  expansion 
will  be  developed.  In  thirty  minutes  the  material  will 
resist  a  greater  force  than  French 's  regular  dental  plas- 
ter, but  its  maximum  strength  is  not  developed  for  about 
two  hours,  when  one  thousand  pounds  pressure  will  not 
make  the  impression  that  two  hundred  and  fifty  pounds 
will  upon  ordinary  plaster.  The  material  is  hard  to  mix 
and  is  very  coarse  grained.  I  use  it  for  making  casts 
by  lining  the  impression  with  a  thin  layer  of  regular 
dental  plaster,  and  the  Spence  compound  is  packed  into 
the  soft  plaster  lining.  By  this  means  I  obtain  a  cast 
that  is  smooth  and  dense  upon  its  surface  and  has  great 
strength." 

Forming  the  Cast.— When  the  impression  has  been 
prepared,  as  previously  indicated,  a  quantity  of  w^ater 
is  placed  in  the  rubber  bowl,  and  plaster  slowly  added 
until  it  reaches  just  below^  the  level  of  the  water  line. 
The  slight  excess  water  should  be  poured  off  and  the 
mix  made  according  to  the  method  outlined  in  the  pre- 
ceding chapter.  The  setting  of  the  plaster  should  not  be 
hastened  by  the  addition  of  any  of  the  substances  recom- 
mended for  this  i)uri)0se,  as  the  utmost  hardness  is  de- 
sirable in  the  cast,  and  this  cannot  be  obtained  if  any 
one  of  these  substances  is  used.  The  mix  having  been 
made  and  the  surface  of  the  impression  wetted,  a  quan- 
tity of  the  i)laster  mix  is  placed  upon  the  highest  part 
of  the  impression,  and  by  gently  tapping  the  tray  upon 
the  ta])]e  the  i)laster  seeks  a  perfectly  even  distribution 
over  the  surface  of  the  imi)rossion.  In  partial  impres- 
sions care  should  be  taken  that  the  impressions  of  the 
teeth  are  not  filled  with  water,  and  that  the  plaster  very 
gradually  flows  into  those  impressions  for  the  perfect 
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reproduction  of  the  teeth  upon  the  cast.  More  plaster 
is  added  until  the  entire  surface  of  the  impression  is 
covered,  and  further  additions  made  with  the  spatula 
until  a  satisfactory  depth  may  be  obtained  for  the  cast. 
The  tray  is  then  inverted,  and  placed  preferably  upon 
a  glass  slab,  that  the  base  of  the  cast  may  have  a  per- 
fectly smooth  surface.  The  sides  are  next  smoothed 
by  means  of  the  spatula,  and  the  case  set  aside  for  at 
least  thirty  minutes  before  any  attempt  is  made  to  sep- 
arate the  cast. 

Separation  of  Oast.— When  wax,  or  modeling  com- 
position, has  been  utilized  as  the  impression  material, 
the  softening  of  either  material  by  means  of  heat  will 
readily  effect  its  separation  from  the  plaster  cast.  The 
method  of  placing  the  cast  and  impression  in  heated 
water,  which  slowly  softens  the  impression  material, 
but  which  allows  of  the  impregnation  of  the  cast  with 
water,  rendering  it  quite  unfit  for  use  until  the  mois- 
ture has  been  removed,  is  strongly  condemned  by  many 
prosthodontists.  Preference  is  given  to  the  method  of 
I)lacing  the  cast  and  impression  upon  a  heated  plate  of 
metal,  the  heat  of  which  may  be  slowly  raised,  gradually 
and  thoroughly  softening  the  compound,  or  wax,  admit- 
ting of  its  easy  removal  from  the  plaster  cast.  In  re- 
moving the  impression  material  from  the  cast,  in 
partial  cases,  care  must  be  exercised  not  to  fracture 
the  plaster  teeth  in  those  cases  where  they  have  not 
been  supported  by  the  adjustment  of  the  pins  to  the 
impression. 

When  the  impression  has  been  taken  in  plaster  it 
is  more  difficult  to  sei)arate  the  cast,  although  with  care 
it  may  easily  be  effected  without  in  any  way  marring 
the  surface  of  the  cast.  The  method  is  first  to  remove 
the  excess  plaster  upon  the  sides  of  the  cast  and  upon 
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the  impression  tray,  exposing  the  edges  of  the  tray, 
which  may  then  by  tapping  be  readily  removed  from  its 
position.  If  tapping  fails  to  dislodge  the  tray,  it  should 
be  placed  upon  a  warm  plate  and  slightly  heated,  after 
which  it  may  easily  be  dislodged.  The  plaster  east  and 
impression  are  now  trimmed  down  until  the  line  of  var- 
nish separating  them  appears.  Grooves  are  next  cut 
into  the  impression  in  such  locations  as  will  allow  the 
removal  of  sections  of  plaster  of  the  impression  without 
in  any  way  endangering  the  integrity  of  the  cast.  The 
temptation  to  remove  large  sections  of  the  impression 
at  one  time  is  likely  to  end  in  injury  to  the  east,  there- 
fore should  be  avoided.  Simple  as  the  procedure  of 
forming  the  cast  appears  to  be,  it  is  only  after  consid- 
erable experience  subjoined  to  a  desire  to  master  the 
apparently  simple  technique  that  satisfactory  results 
in  forming  the  cast  are  attained,  and  in  most  instances 
the  expert  worker  is  recognized  in  the  lines  of  the  formed 
cast. 

The  Use  of  Spence's  Plaster  for  Casts.— As  previous- 
ly stated,  in  referring  to  the  experiments  of  Dr.  George 
II.  Wilson,  the  use  of  Spence's  plaster  results  in  the 
formation  of  a  cast  possessing  great  strength,  much 
greater  than  that  formed  of  the  ordinary  plaster;  and 
as  this  is  an  advantageous  factor  in  the  construction 
of  vulcanite  dentures,  its  use  in  this  relation  is  strongly 
advised.  The  procedure  is  to  use  a  thin  layer  of  regular 
dental  plaster  over  the  surface  of  the  impression.  When 
this  has  been  done  the  Spence's  plaster,  which  should 
be  carefully  mixed,  is  thoroughly  jmcked  into  the  soft 
plaster  lining  l)y  moans  of  the  sj)atula  until  the  desired 
depth  of  the  forming  cast  has  been  reached.  According 
to  Dr.  Wilson,  tlio  maximum  strength  is  not  developed 
for  about  two  hours,  when  one  thousand  pounds  pres- 
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sure  will  not  make  the  impression  that  two  hmidred 
and  fifty  pounds  will  upon  ordinary  plaster. 

When  the  east  has  been  formed  it  should  now  be 
carefully  studied  in  order  that  definite  conclusions  may 
be  reached  as  to  the  general  plan  of  the  plate  to  be 
constructed.  This  is  especially  demanded  in  partial 
cases,  where  clasps  are  to  be  utilized  for  the  retention  of 
the  plate.  While  in  some  particulars  definite  conclu- 
sions must  be  reached  as  to  the  type  of  denture  prior 
to  the  formation  of  the  cast,  as,  for  example,  whether 
a  vulcanite  or  metal  base  is  to  be  constructed.  If  the 
former,  the  form  given  the  cast  is  different  from  that 
given  the  cast  when  a  metal  base  is  to  be  utilized;  here 
the  cast  has  sloping  sides  converging  from  the  base  to 
the  face  of  the  cast,  which  form  is  necessary  for  the 
production  of  the  mold;  while  if  vulcanite  is  to  be  util- 
ized, the  base  of  the  cast  is  trimmed  down,  that  it  may 
be  set  in  the  flask.  But  in  regard  to  the  outlines  of  the 
plate,  the  method  of  securing  retention,  and  any  other 
detail  which  may  promote  the  retentive  features  of  the 
plate,  or  which  may  be  deemed  vital  in  any  other  rela- 
tion, should  now  be  given  careful  consideration,  that  the 
veiy  best  plan  of  construction  may  be  adopted,  and 
when  the  definite  conclusions  in  this  regard  have  been 
formed,  the  general  technique  of  construction  may  be 
proceeded  with  without  hesitation. 

Outlines  of  the  Plate.— In  all  cases  of  plate  construc- 
tion its  outlines  have  an  important  bearing  upon  the  suc- 
cess of  the  denture.  In  full  cases,  extending  the  plate 
too  far  backward,  or  allowing  the  plate  to  come  in  con- 
tact with  the  buccinator  muscle  in  the  region  of  the 
bicuspid  teeth,  will  seriously  interfere  with  its  retentive 
feature,  no  matter  how  perfectly  the  plate  may  have 
been  constructed  in  every  other  respect.    It  is  well,  then, 
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the  impression  tray,   exposing  the  edges  of  the  \xw^^^ 
which  may  then  by  tapping  be  readily  removed  from  i# 


position.    If  tapping  fails  to  dislodge  the  tray,  it  shoulc^   ^ 
be  placed  upon  a  warm  plate  and  slightly  heated,  aftei^'^^ 
which  it  may  easily  be  dislodged.    The  plaster  cast  and   ^ 
impression  are  now  trimmed  down  until  the  line  of  var- 
ni^  h  separating  them  appears.     Grooves  are  next  cut 
into  the  impression  in  such  locations  as  will  allow  the 
removal  of  sections  of  plaster  of  the  impression  without 
in  any  way  endangering  the  integrity  of  the  cast.    The 
temptation  to  remove  large  sections  of  the  impression 
at  one  time  is  likely  to  end  in  injury  to  the  cast,  there-  • 
fore  should  be  avoided.     Simple  as  the  procedure  of 
forming  the  cast  appears  to  be,  it  is  only  after  consid- 
erable experience  subjoined  to  a  desire  to  master  the 
apparently  simple  technique  that   satisfactory  results 
in  forming  the  cast  are  attained,  and  in  most  instances 
the  expert  worker  is  recognized  in  the  lines  of  the  formed 
cast. 

The  Use  of  Spence's  Plaster  for  Oasts.— As  previous- 
ly stated,  in  referring  to  the  experiments  of  Dr.  George 
11.  Wilson,  the  use  of  Spence's  plaster  results  in  the 
formation  of  a  cast  possessing  great  strength,  much 
greater  than  that  formed  of  the  ordinary  plaster;  and 
as  this  is  an  advantageous  factor  in  the  construction 
of  vulcanite  dentures,  its  use  in  this  relation  is  strongly 
advised.  The  procedure  is  to  use  a  thin  layer  of  regular 
dontal  plaster  over  the  surface  of  the  impression.  When 
this  has  been  done  the  Spence's  plaster,  which  should 
be  carefully  mixed,  is  thoroughly  packed  into  the  soft 
plaster  lining  by  means  of  the  spatula  until  the  desired 
depth  of  the  forming  east  has  been  reached.  According 
to  Dr.  AVilson,  the  maximum  strength  is  not  developed 
for  al)out  two  hours,  when  one  thousand  pounds  pres- 
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sure  will  not  make  the  impression  that  two  hundred 
and  fifty  pounds  will  upon  ordinary  plaster. 

When  the  east  has  been  formed  it  should  now  be 
carefully  studied  in  order  that  definite  conclusions  may 
be  reached  as  to  the  general  plan  of  the  plate  to  be 
constructed.  This  is  especially  demanded  in  partial 
cases,  where  clasps  are  to  be  utilized  for  the  retention  of 
the  plate.  While  in  some  particulars  definite  conclu- 
sions must  be  reached  as  to  the  type  of  denture  prior 
to  the  formation  of  the  cast,  as,  for  example,  whether 
a  vulcanite  or  metal  base  is  to  be  constructed.  If  the 
former,  the  form  given  the  cast  is  different  from  that 
given  the  cast  when  a  metal  base  is  to  be  utilized;  here 
the  cast  has  sloping  sides  converging  from  the  base  to 
the  face  of  the  cast,  which  form  is  necessary  for  the 
production  of  the  mold;  while  if  vulcanite  is  to  be  util- 
ized, the  base  of  the  cast  is  trimmed  down,  that  it  may 
be  set  in  the  flask.  But  in  regard  to  the  outlines  of  the 
plate,  the  method  of  securing  retention,  and  any  other 
detail  which  may  promote  the  retentive  features  of  the 
plate,  or  which  nlay  be  deemed  vital  in  any  other  rela- 
tion, should  now  be  given  careful  consideration,  that  the 
very  best  plan  of  construction  may  be  adopted,  and 
when  the  definite  conclusions  in  this  regard  have  been 
formed,  the  general  technique  of  construction  may  be 
proceeded  with  without  hesitation. 

Outlines  of  the  Plate.— In  all  cases  of  plate  construc- 
tion its  outlines  have  an  important  bearing  upon  the  suc- 
cess of  the  denture.  In  full  cases,  extending  the  plate 
too  far  backward,  or  allowing  the  plate  to  come  in  con- 
tact with  the  buccinator  muscle  in  the  region  of  the 
bicuspid  teeth,  will  seriously  interfere  with  its  retentive 
feature,  no  matter  how  perfectly  the  plate  may  have 
been  constructed  in  every  other  respect.    It  is  well,  then, 


480  CASTS 

to  carefully  observe  the  anterior  line  of  movement  of 
the  soft  palate.  As  the  location  of  this  line  varies  in 
different  individuals,  from  the  end  of  the  hard  palate 
to  a  line  considerably  in  advance  of  this,  Dr.  Burchard 
advises  that  the  patient  be  made  to  pronounce  the  syl- 
lable *'Ah"  with  the  mouth  wide  open,  that  the  line  at 
which  the  muscular  movements  cease  may  be  noted.  The 
diflSculty  that  may  arise  in  concluding  just  where  to  mark 
the  posterior  outline  of  the  plate  is  due  to  the  fact  that 
at  this  line  it  is  most  diflScult  to  exclude  the  air;  there- 
fore, it  is  desirable  to  place  the  posterior  margin  of  the 
plate  upon  soft  tissue,  and  by  scraping  a  line  upon  the 
cast,  a  contact  will  usually  be  obtained  advantageous 
for  the  exclusion  of  air.  This  may  also  be  the  indicated 
procedure  where  the  softness  of  the  tissue  overlying  the 
alveolar  ridge,  in  the  anterior  part,  permits  more  or  less 
movement  in  this  region  under  stress,  and,  if  the  pos- 
terior border  of  the  plate  is  not  extended  backward,  as 
indicated,  to  avoid  contact  with  the  posterior  end  of  the 
hard  central  ridge,  the  plate  cannot  be  successfully  re- 
tained under  stress.  But  the  encroachment  of  the  plate 
upon  the  soft  area  must  be  very  slight,  otherwise  the 
advantage  gained,  as  noted,  will  be  lost  in  the  displace- 
ment effected  by  the  movements  of  the  muscles  of  the 
soft  palate. 

In  the  anterior  region  the  outline  of  the  plafe  must 
be  carried  low  enough  to  avoid  the  frsenum  of  the  lip. 
In  the  region  of  the  bicuspids,  as  indicated,  the  outline 
should  be  placed  low  enough  to  escape  the  buccinator 
muscle.  These  are  the  low  lines  of  the  plate  upon  its 
labial  and  buccal  aspects.  Its  high  lines  are  represented 
by  the  canine  eminence  and  the  tuberosity,  from  which 
latter  position  it  is  rounded  into  the  line  marking  its 
posterior  border.     Not  only  must  this  outline  be  fol- 
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loured,  as  here  indicated,  in  order  to  meet  the  anatomi- 
cal relations  of  the  plate,  but  in  so  doing  we  obtain  an 
adaptation  which  will  serve  best  for  the  exclusion  of 
air,  which  also  is  essential  for  the  successful  retention 
of  the  plate.    While  it  is  desirable  to  secure  satisfactory 
results  in  all  cases  of  plate  construction,  the  necessity 
for  carefully  observing  all  the  details  involved  increases 
^  s  the  form  of  the  arch  and  the  excessive  resorption  of 
tlie  alveolar  ridge  are  unfavorable  for  plate  retention. 
^■^   mouth  with  a  deep-pointed  vault,  or  the  flat  mouth 
^^'ith  little  evidence  of  an  alveolar  ridge,  are  instances  of 
^^^  favorable  conditions  for  i)late  retention,  and  the  re- 
^ovn-^3efulness  of  the  most  skilled  at  times  is  alone  ade- 
^lUute  even  for  moderate  success.    While  in  all  instances, 
^^^    l>reviously  stated,  careful  attention  should  be  given 
^     uU  details  related  to  the  constructive  effort,  begin- 
^*^S  with  the  conditions  of  the  mouth  preliminary  to 
^^*cixig  the  impression,  and  terminating  with  the  final 
*^^^ Wishing  of  the  finished  piece,  as  indicated,  tliis  finds 
^t  forceful  application  in  those  cases  generally  re- 
^c3ed  as  most  unfavorable  for  plate  retention.    Among 
details  of  tlie  i)rocedure,  obtaining  the  correct  out- 
of  the  plate  occupies  a  prominent  part  in  the  sue- 


^^5s  of  the  denture. 

"When  the  correct  outline  of  the  plate  has  been  ob- 

^ixied,  it  is  customary  to  scrape  the  cast  across  the  labial 

^^^cl  buccal  outline  that  a  closer  adaptation  of  the  plate 

^^^y  be  secured  in  this  region.    This  may  also  be  done 

^^   the  posterior  outline  across  the  vault,  when  the  ])late 

^^    constructed  not  to  rest  upon  the  hard  median  ridge. 

^Viis  procedure  is  contraindicated  when   the  i)osterior 

^^itline  cannot  be  carried  beyond  the  distal  end  of  the 

^dge,  owing  to  the  muscular  activity  of  the  soft  palate. 

To  do  so  in  these  cases  would  result  in  the  i)late  press- 
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ing  too  hard  upon  tbe  end  o£  the  hard  central  ridge,  and 
lead  to  its  displacement  under  stress  of  masticatioiL 
Prior  to  scraping  the  cast^  as  indicated,  it  is  best  to 
examine  the  tissue  to  be  affected  that  an  abnormal  de- 
gree of  compression  may  be  avoided.  In  some  cases 
the  tissue  overlying  the  bone  is  soft,  admitting  of  a 
greater  degree  of  compression  than  when  it  is  found 
to  be  dense  and  unyielding.  In  no  instance  should  more 
than  1/50  of  an  inch  in  thickness  be  scraped  from  the 
cast.^  Many  prosthodontists  follow  the  method  of  Dr. 
W.  Storer  How,  of  forming  a  groove  in  the  cast  with  a 
spoon-shaped  excavator  following  the  outline  of  the 
plate.  This  is  reproduced  in  the  vulcanite  plate  as  a 
well-defined  line.  In  the  swaged  plate  a  half-round  gold 
wire  about  18  gauge  may  be  soldered  to  the  end  of  its 
inner  surface.  When  the  air  has  been  exhausted  and 
the  plate  drawn  to  place,  the  tissue  in  contact  with  the 
bead  upon  the  inner  surface  of  the  vulcanite  plate,  or 
the  wire  upon  the  gold  plate,  is  compressed.  If  from 
the  constant  pressure  upon  the  tissues  in  the  marginal 
regions  resor]^tion  occurs,  the  margins  of  the  plate  are 
still  slightly  imbedded  in  the  tissues  and  tend  to  pre- 
vent the  ingress  of  air.  If  the  contact  of  the  elevation 
upon  the  inner  surface  of  the  plate  with  the  mucous 
membrane  is  too  severe,  it  may  be  trimmed  down  and 
the  i)ressure  relieved. 

Reference  has  been  made  in  the  preceding  chapter,  in 
discussing  Impressions,  to  the  existence  of  soft  areas 
in  the  mouth,  especially  along  the  alveolar  ridge,  and 
to  the  necessity  of  effecting  compression  of  the  soft 
parts,  to  avoid  displacement  of  the  plate  under  stress  of 
mastication.  Tbe  phm,  followed  by  some,  of  locating 
the  soft  areas  upon  the  cast  and  then  scraping  tbe  cast 
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thiit  the  desired  compression  of  the  soft  art>as  may  be 
obtained,  at  best  is  an  innecurate  procedure.  If  it  is 
doubted  that  an  adequate  compression  has  been  set-ured 
by  taking  the  impression  in  a  combination  of  plaster 
and  wax,  the  following  plan  will  be  found  to  yield  very 
satisfactory  results:  The  htrd  area  (usually  the  central 
ridge)  is  marke<l  upon  the  cast,  and  additions  made  upon 
the  cast  in  the  marked  area,  that  the  finished  piece  may 
be  relieved  in  this  region.  For  a  vulcanite  plate  the 
additions  to  the  cast  may  be  mnde  of  three  layers  of 
No.  60  tin  foil  secured  in 
position  with  liquid  silex 
(Fig.  143).  When  the  fast 
is  intended  for  a  swaged 
jilate  the  addition  may  be 
matle  with  wiix.  This 
method  of  rel  ieving  the 
plate  in  the  region  of  the 
hard  areas  is  to  be  pre- 
ferred to  that  of  scra]>ing 
the  impression  in  these 
areas.  By  the  former 
method  the  degree  of  relief 
is  clearly  indicated;  by  the  latter  it  can  only  be  sur- 
mised. 

The  imperfect  reproduction  of  the  ruga,  especially 
iu  swaged  plates,  at  times  may  have  an  important  bear- 
ing in  effecting  displacement  of  the  plate.  It  is  generally 
an  indicated  procedure  to  exaggerate  the  ruga;  by  addi- 
tions of  wax  u]>on  the  cast,  when  this  is  utilized  as  a 
model  for  the  die,  in  order  that  they  may  be  adequately 
reproduced  upon  the  plate,  and  avoid  the  undue  com- 
pression of  these  folds  of  membrane.  When  this  course 
is  not  adopted,  the  rugtr  are  imperfectly  reproduced  in 
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the  swaged  plate;  hence,  when  the  plate  is  pj 

the  mouth,  and  the  air  exhausted  by  the  action  of  tl 

tongue  and  muscles  of  the  throat,  the  rugse  are  coi 

pressed  and  the  plate  appears  to  be  perfectly  adapted 

but,  with  the  return  of  the  blood,  momentarily 

out  by  the  compression  of  the  plate,  the  perfect  adhe-^ 

sion  of  the  plate  is  destroyed  and  displacement  takess. 

place,  which  cannot  occur  if  the  rugae  are  enlarged  ui)Oi 

the  cast. 

The  Vacuum  Chamber.— This  is  a  space  created  ii 
the  palatal  i)ortion  of  the  i)late  for  the  exhaustion  oft: 
air,  by  which  means  atmospheric  pressure  is  utilized: 
as  an  aid  in  the  retention  of  plates  for  the  upper  arch—  m.  ^  '^^^' 
The  first  use  of  the  vacuum  form  in  artificial  plate  worlo^^    - 
is  credited   to    \V.  II.   Gilbert   of  Hartford,   Conn.,  in 


u- 
ill 


lie 


1840.^    In  1850  Ur.  John  A.  Cleveland-  of  Charleston,^  ^^  ^^ 

S.  C,  introduced  what  is  known  as  the  Cleveland  vacu ^ 

um  chamber.    This  form  of  vacuum  chamber,  which  will  1  ^ 
be  described  later,  never  enjoyed  extended  usage,  owing   S^^  Mrrxg 
to  the  marked  irritation  of  the  tissues  which  foUow^ed  its 
utilization. 

While  the  adoption  of  the  vacuum  chamber  in  the 
construction  of  j)lates  for  the  superior  arch  is  the  rule 
of  practice,  it  is  not  without  opposition  in  some  quar- 
ters. Tlio  oi)i)oncnts  of  the  method  contend  that,  as 
the  tissues  in  a  sliort  time  are  drawn  into  the  vacuum  ^^^^ 
(•lianil)cr,   the  exhaustion  of  the  air  from  between  tlio  "*  ■^ 

l)latc  and  the  nnicous  membrane  is  completely,  or  nearly 
so,  interfered  with;  hence,  reducing  to  a  negative  de- 
gree the  value  of  i)rincii)le  upon  which  the  vacuum  cham- 
ber is  supi)osed  to  aid  in  plate  retention.  Furthermore, 
as  its  presence  in  nearlv  all  cases  is  followed  bv  consid- 


s 


'  "  AnnM-icnn  Textbook  of  ProHthotic   IVntiatry.*' 


THE  VACUUM  CHAMBER  485 

orable  irritation  of  the  soft  tissues,  the  disadvantages 
arising  from  this  more  than  balance  the  supposed  ad- 
vantages.   On  the  other  hand,  those  favoring  the  adop- 
tion of  the  method  contend  that,  even  though  the  prin- 
ciple of  atmospheric  pressure  may  be  active  but  for  a 
short  period,  viz.,  until  the  tissues  are  drawn  into  the 
vacuum  chamber,  this  is  of  material  advantage  in  tiding 
^^^  patient  over  what  has  been  previously  designated  as 
*^he    tolerant  stage,  i.  e.,  until  tolerance  for  the  denture 
"O.S   been  established.    The  claim  is  also  made  by  those 
^^ Coring  the  utilization  of  the  vacuum  chamber  that,  al- 
*^tioxigh  the  tissues  are  drawn  into  the  form,  they  never 
^P^^pletely  fill  the  space;  hence,  a  degree  of  air  exhaus- 
^^^xi  and  consequent  pressure  is  always  possible.    Fur- 
*^^Traore,  as  the  site  of  the  vacuum  chamber  in  part 
^OA.'^ers  the  location  of  the  hard  central  ridge,  the  relief 
^^  ■^trained  for  the  plate  in  this  region  is  of  decided  ad- 
"^"^  ^titage. 

It  may  safely  be  stated  that  the  general  tendency  is 

^^    favor  of  the  utilization  of  the  vacuum  chamber,  its 

"^^^1  vantages,  when  carefully  planned,  far  outweighing  its 

^^^isadvantages;  and  while  satisfactory  results  in  plate 

-^"^tention  may  be  obtained  without  its  use,  better  re- 

^Xilts  are  likely  to  follow  when,  as  previously  stated,  its 

Construction  is  carefully  planned  in  regard  to  its  form 

^tid  location,  and  the  elimination  of  all  that  which  tends 

to  develop  its  disadvantages. 

Dr.  H.  H.  Burchard  ^  offers  the  following  plan  for 
cletermining  the  location  of  the  vacuum  chamber: 

**The  slight  movement  usual  with  a  plate  during  mas- 
tication tends  to  separate  it  from  the  mucous  membrane 
^nd  permit  the  access  of  air  to  its  under  surface. 

**The  line  of  least  movement,  as  the  movement  is 
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lateral,  u  rocking  from  side  to  side,  is  along  the  median 
line  of  the  vault;  and,  as  tlie  concjivity  of  the  hard  pal- 
ate is  usually  of  an  irregular  vault  form,  the  point  of 
least  movement  is  near  its  apex.  If  the  movement  does 
not  extend  to  an  edge  of  the  chamber,  the  stability  of 
the  plate  is  not  materially  affected,  but  when  one  of 
these  edges  loses  its  contact,  air  enters  the  chamber  and 
adhesion  is  destroyed. 

' '  The  more  closely  the  edges  of  the  chamber  approx- 
imate this  line,  the  less  tendency  to  disturbance  there 


Fio.  14*.— A.  B,  C.  D,  Trapezoid  of  the  SuPEnioR  Dental  Abch;  C.  CENm 
OF  Gravity  of  Figured  A,  O,  E;  D,  G,  F,  Gravitt  Lines.  Tbeir  Inter8E(?- 
TIONB  Mareinu  G.  (Burrhard.) 

is,  so  that  comparatively  narrow  chambers  are  to  be 
j)referred;  but  tlie  depression  should  be  of  sufficient  size 
to  not  materially  lessen  the  effects  of  a  partial  vacuum. 
Naturally  the  chamber  should  be  in  the  area  of  greatest 
stability,  tliat  of  least  movement.  This  area  will  be 
found  around  and  about  the  center  of  gravity,  and  in 
sliiijie  resomliling  the  outlines  of  the  dental  arch. 

"The  dental  arch  reju'esents  approximately  a  paral)- 
ola  in  outline.  Tliis  encloses  a  trai)ezoid,  the  centers 
of  the  canines  marking  the  extremities  of  the  short,  the 
centers  of  the  third  molars  those  of  the  long,  parallel 
sides.     Straight  lines,  joining  these  points,  complete  the 
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fipnre.  The  wntpr  of  gravity  of  a  trapezoid  is  found  by 
tiHsiH'ufiitig  it  first  hy  an  obtuse  iingle,  and  next  by  one 
r>f  tlip  acuty  angles;  vertical  lines  dropped  from  the 
I>oinis  of  susi>eDsion  will,  in  interseetiiig,  mark  the  cen- 
ter of  gravity.  Thus,  on  the  diagram  (Fig.  144,  A,  B, 
*^»  D),  suspend  it  first  from  the  angle  A,  D,  C,  and  drop 
vertioul  i),  F.  Sus|)end  from  the  angle  B,  A,  D,  and 
'Op  a  vertical  A,  E.  Their  intersection  at  the  point 
s  the  center  of  gravity,  which  is  posterior  to  the  in- 
»*section  of  the  diagonals.  About  the  center  of  grav- 
**>"  the  vacnnm  chamber  should  be  placed,  its  outline 
'**nowing  tliat  of  the  arch,  on  a  smaller  scale.  In  tlie 
^''»«t  majority  of  cases  the  center  of  gravity  thus  deter- 
***«iicd  will  he  found  at  about  the  height  of  the  vault. 

'  The   ends    or    apex 
^**<1  nngles  of  the  cliam- 
'*'>**     should     ]h>     alHluf 
^'^IX^i-disiiint     from    the 
*^"*^ter  of  gravity.    As  a 
^\e,    tt>e    apex    of  the 
^•"■aamber  as  far  in  front 
'^^    the  intersection     of 
^«i«»    diagonals    as    the 
enter  of  gravity  is  be- 
iind  lliat  point.    To  ap- 
'  T^ly  these  facts  practi- 
cally as  a  giirde  to  finding  the  correct  position  of  a  chani- 
_  W,  draw  first  on  the  plaster  cast  the  median  line  of  the 
*ault     From  the  centers  of  the  canines  to  the  centers 
fof  the  third  molars  draw  diagonal  lines,  the  diagonals 
*f  tile  trapezoid.     When  all  the  teeth  are  absent,  draw 
tiie  two  diagonals  from  the  positions  formerly  occupied 
hy  the  canines  to  the  centers  of  the  tuberosities   (Fig, 
145).     To  find  the   center  of  gravity,  draw  from   the 
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centers  of  both  tuberosities  lines  to  the  junction  of  the 
first  and  second  bicuspids  of  the  opposite  other  lines, 
which  intersect  at  a  point  of  the  median  line  6;  this 
point  will  be  the  center  of  gravity  of  the  trapezoid  and 
of  the  palatal  vault.  The  intersection  of  the  diagonals 
will  mark  the  focus  of  the  small  parabolic  area  to  be 
covered  by  the  chamber  piece.  Draw  the  parabola,  its 
apex,  about  as  far  in  front  of  the  point  of  intersection 
of  the  diagonals  as  the  center  of  gravity  is  behind  the 
latter  point,  the  angle  of  the  parabola  the  same  distance 
from  the  center  of  gravity  as  the  apex.    Should  there 


Fio.  146. 
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be  a  lack  of  harmony,  of  bilateral  symmetry  of  the  right 
or  left  side  of  the  arch  outlines,  make  the  outlines  of 
the  chamber  in  correspondence." 

Fig.  146  illustrates  the  general  conformation  of  the 
vacuum  chamber  to  the  vault  and  alveolar  ridge.  It 
should  be  noted  that  the  anterior  border  of  the  chamber 
should  escajie  all,  if  possible,  of  the  rugae,  and  that  in 
the  desire  to  include  within  its  location  any  bony  eleva- 
tion that  may  be  found  in  the  center  of  the  vault,  the 
l)osterior  edge  of  the  chamber  is  not  placed  too  close 
to  the  posterior  border  of  the  i)late. 

Fig.  147  illustrates  the  form  of  chamber  recommend- 
ed by  many  wlien  a  hard  median  ridge  is  found  in  the 
upper  arch. 

When  the  tissue  of  the  arch  is  soft  the  chamber  may 
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be  formed  slightly  deeper  than  when  the  tissue  is  more 
resistant.  For  the  former  its  depth  may  approximate 
No.  14  (B.  and  S.  gauge),  and  for  the  latter  it  may  be 
reduced  to  correspond  to  No.  20  gauge.^ 

In  vulcanite  plates  the  vacuum  chamber  is  formed  by 
adjusting  a  form  prepared  from  chamber-metal  upon 
the  cast,  which  is  secured  in  position  by  pins,  as  indi- 
cated in  Fig.  146.  For  the  swaged  plate  a  wax  cham- 
ber form  is  suitably  built  upon  the  cast;  this  appears 
upon  the  die,  and  is  reproduced  in  the  swaged  plate. 
Instead  of  preparing  the  wax  model  of  the  chamber 
upon  the  plaster  cast,  Dr.  Wm.  H.  Trueman^  recom- 
mends that  the  model  of  the  chamber  should  be  pre- 
pared from  copper  or  brass,  adapted  to  the  die  so  as  to 
be  in  its  proper  position,  swaged  between  the  die  and 
counterdie,  and  prepared  to  the  desired  form  (see 
Swaged  Metallic  Plates).  In  all  instances  every  pre- 
caution should  be  taken  to  avoid  the  formation  of  a 
chamber  that  will  unnecessarily  irritate  the  tissues. 
Knife-like  edges  should  be  trimmed  down,  and  all  rough 
areas  should  be  suitably  polished.  The  location  and 
form  of  the  chamber  should  be  correctly  determined. 

The  Retention  of  Partial  Upper  Plates.— It  is  obvious 
that  the  easy  accessibility  of  air  to  the  palatal  portion 
of  partial  upper  plates  diminishes  their  retentive  fea- 
ture, when  this  is  sought  through  adhesion  independent 
of  any  other  force.  Obviously,  then,  the  sustaining  ef- 
fect of  atmospheric  pressure  by  means  of  the  vacuum 
cavity  is  utilized  in  most  cases,  or  the  aid  of  tenso-fric- 
tion,  by  means  of  the  clasp,  is  depended  upon.  But  in 
either  case  adhesion  by  contact  is  a  contributory  re- 
tentive means,  and  any  treatment  of  the  cast  promoting 
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this,  as  considered  in  discussing  the  retention  ef  full 
upper  dentures,  may  be  performed.  If  liie  posterior 
margin  of  the  plate  is  placed  upon  soft  tissue,  the  east 
should  be  scraped  in  this  region ;  or,  if  the  denture  is  in 
contact  with  soft  tissue  in  the  labial  or  buccal  alveolar 
region,  this  likewise  is  to  be  scraped. 

Outline  for  Partial  Upper  Plates.— The  plate  should 
be  placed  in  contact  with  remaining  natural  teeth  at 
the  cervical  margin,  if  the  aid  which  this  contact  affords 
in  the  retention  of  the  denture  is  desired.  But  the  de- 
structive effect  upon  the  teeth,  owing  to  lactic  add  fer- 
mentation, is  usually  more  noticeable  when  the  plate  is 
placed  in  actual  contact  with  the  teeth,  most  likely  due 
to  the  shelter  thus  afforded  to  microorganisms.  The 
form  and  inclination  of  the  natural  teeth  will  usually 
determine  if  actual  contact  can  be  secured,  or  if  the 
outline  must  be  placed  at  a  distance  that  the  plate  may 
be  readily  adjusted  to  j)osition.  When  the  Artificial  tooth 
is  set  upon  the  gum  tissue  in  vulcanite  work,  Hie  plate 
extends  up  to  the  tooth  and  not  beneath  it,  as  it  does  in 
a  metal  plate  where  the  support  of  the  plate  for  at  least 
one-half  of  the  cervical  portion  of  the  tooth  is  necessary. 
For  estlietic  reasons  the  unsightliness  of  vulcanite  is 
best  kei)t  from  view,  so  that  the  anterior  teeth,  includ- 
ing the  first  bieusjnd  of  the  upper  areh,  are  set  directly 
against  the  gum  tissue,  excepting  in  those  cases  where 
excessive  resorption  of  the  process  demands  substitu- 
tion, when  the  plate  outline  is  to  be  indicated,  and  the 
east  treated,  as  discussed  for  full  dentures.  When  clasps 
are  utilized  the  general  method  of  construction  is  to 
considerably  diminish  the  size  of  the  denture  by  giving 
it  a  horseshoe  form.  This  will  be  further  discussed  in 
treating  of  swaged  metallic  plates. 

Retention  of  Full  Lower  Plates.— The  difficulty  of 
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■  »atisfn('torily  rotaininp  full  lower  dontlircB  is  so  gen- 
I  e  rally  rcfofniizL'il  that,  ouly  wlien  the  imliciitlniis  iii)[tear 
F  «xi*>st  fitvoiiible,  as  oceasionally  ]ircsuiits  in  a  doep  riilge 
f    »*tiowing  little  resorption,  with  firm  tissue  ii|iou  it,  is  tlie 

hope  of  even  a  moderate  degree  of  sTit'cess  entertained. 

i»i  these  instances  siifBc-ient  adhesion  is  secured  to  re- 

*»«.  iu  the  denture  in  position,  although  the  weight  of  tlie 

*J<iUti:re  is  an  im[)ortant  faetor  in  this  relation.     Some 

"^■^"  riters '  regard  the  weight  of  the  dentnre  as  the  most 

i^iiportant  of  the  active  forces  of  retention,  althougli  in 

**<:raie  cases  tlie  posterior  extension  of  the  plate,  so  that 

*  t  rests  well  upon  the  rami,  or  forming  the  denture  with 

t  lio  deep  lingiinl  flange,  or  with  the  extension  for  the 

"t^oor  of  the  mouth,  may  aid  in  its  retention  hy  increasing 

♦^Tje  surface  contact,   hence  the   adhesion.     Record''  is 

^■Knadc  of  a  case  where  the  extreme  weight  of  the  denture 

^P»T8ulted  in  excessive  resorption  of  the  hnne.  which  tliere- 

K«)y  became  dangeronsly  liable  to  fracture.     The  nse  of 

B"* ■  wt-ighed  rubber,"  cast  metal   dentures,  or  any  other 

■  method  of  construction  designed  to  meet  the  in- 
H  -dication  of  weight,  should  not  be  carried  to  an  ex- 
H  cessive  degree.  It  has  also  been  reconunendcd  '^  to 
H  constniel  the  plate  with  a  rim  to  be  grasped  by  the 
H  mascles  of  the  cheek  and  the  Hp.  thus  promoting  its 
^  Tptpntion. 

Outline  for  Full  Lower  Plates.— The  necessity  for 

nvoidini;  nnisciiiar  tissue  ninst  Ik^  as  carefully  observed 

in  fonning  the  outline  for  full  lower  dentures  as  was 

I  indicated    when  discussing   the    outline  for   full    upper 

p  plates.    Exceptions  to  this  general  procedure  may  arise 

1  when  an  extension  for  the  floor  of  the  mouth,  or  when 
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the  deep   lingual  flange  is  deemed  advisable,  as  pre- 
viously noted. 

The  muscular  attachments  to  the  labial  and  buccal 
surfaces  of  the  mandible  are  at  a  higher  level  than 
those  attached  to  the  lingual  surface ;  therefore,  the  out- 
line when  properly  formed  invariably  gives  the  plate 
a  greater  depth  in  its  lingual  aspect  than  in  its  labial- 
and  buccal  aspects.     The  precaution  of  avoiding  the 
frajnum   of  the   tongue   should  be  carefully   observed. 
Some  prosthetists  favor  a  decided   shortening  of  the 
plate  in  this  region,  also  giving  a  decided  concave  form 
to  the  plate  that   the  tongue  may  more   readily  rest 
against  it  and  assist  in  its  retention. 

Outline  for  Partial  Lower  Plates.— The  avoidance  of 
tissue  tending  to  displace  the  denture  must  be  as  care- 
fully avoided  hero  as  in  full  dentures.  The  outline  upon 
the  remaining  natural  teeth  is  marked  so  that  the  fin- 
ished piece  rests  upon,  one-half  of  their  lingual  surfaces. 
When  an  isolated  tooth  remains  in  normal  relation  to 
the  ridge,  tli(»  buccal  line  of  the  plate  ivS  made  continu- 
ous and  an  opening  formed,  through  which  the  tooth 
])asses  when  the  i)late  is  adjusted  to  j^osition.  The  ten- 
dency of  the  buccal  edge  of  the  plate  to  irritate  the  tis- 
sues of  the  cheek  and  lip  makes  it  necessary  to  con- 
struct the  plate  that  this  should  be  avoided.  A  layer 
of  wax  is  i)laeed  upon  the  cast  where  the  edge  of  the 
plate  would  ordinarily  meet  the  soft  tissue,  and  shaded 
off  to  a  thin  edge  upon  the  alveolar  wall. 

The  addition  of  a  thin  layer  of  wax  should  also 
made  ui)on  the  ridgo  in  those  cases  where  it  is  foui 
to  terminate  in  a  sharp  edge.     This  relieves  the  pr 
sure  at  this  part,  and  prevents  the  irritation  of  the 
sue  and  considerable  consequent  annoyance  to  the 
tient.     A  plate   so   arranged  exerts  greatest   pressc>  ^ 
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upon  the  sides.  When  the  lower  anterior  teeth  are  in 
position  and  a  denture  is  to  be  constructed  supplying 
the  posterior  teeth,  the  present  method  of  construction 
by  connecting  the  two  saddle  portions  of  the  plate  upon 
which  the  artificial  teeth  are  located,  with  the  lingual 
bar,  is  far  superior  to  the  former  method  of  extending 
the  plate  upon  the  lingual  surfaces  of  the  natural  teeth. 
By  means  of  the  bar  attachment  a  denture  is  constructed 
that  is  vastly  more  hygienic,  interferes  less  with  the 
movements  of  the  tongue,  and  is  free  from  the  injuri- 
ous effects  to  the  gum  and  retentive  structures  of  the 
teeth,  so  commonly  observed  in  the  other  form  of  den- 
ture.    (See  Bridgework.) 

Clasps.— Clasps  are  devices  usually  constructed  of 

platinous  gold    (clasp  metal)    and  adjusted  to  crowns 

of  natural  teeth  to  promote  the  retention  of  artificial 

dentures.    The  use  of  clasps  is  indicated  when  the  means 

of  plate  retention,  as  previously  considered,  appear  to 

be  inadequate  to  sustain  the  plate  satisfactorily,  or  when 

but  few  teeth  are  to  be  replaced,  and  this  method  of 

securing  retention  is  concluded  to  be  more  desirable. 

When  a  clasp  is  adjusted  to  a  natural  crown,  sooner 

^r  later  a  destructive  effect  upon  the  tooth  may  be  ob- 

^^^ved.    The  greater  opportunity  provided  for  the  col- 

j'ection  of  food  debris  and  microorganisms  when  a  clasp 

-^^  adjusted  to  a  tooth  soon  leads  to  lactic  fermentation 

'^<i    the  dissolution  of  the  calcium  salts  of  the  enamel; 

^^    :removal  of  the  denture  for  cleansing  purposes,  and 

^      ^tinovement  under  the  stress  of  mastication,  results 

irasion  and  in  degeneration  of  the  retentive  struc- 

s,  and  finally  in  loss  of  the  tooth;  and  while  much 

T^^nds  upon  the  degree  of  accuracy  secured  in  the  ad- 

'^^Tnent  of  the  clasp,  and  in  the  observance  of  correct 

ciples  of  application,  this  but  reduces  the  degree  of 
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the  ill  effects  noted,  and  does  not  entirely  eliminate 
them. 

The  bicuspids  are  generally  considered  to  be  of  most 
favorable  form  for  the  adjustment  of  clasps ;  the  molars 
next,  and  the  anterior  teeth  least  favorable. 

The  clasp  should  always  be  formed  of  clasp  metal, 
which  is  an  alloy  of  gold  and  platinum,  or  of  some  other 
alloy  possessing  equal  or  greater  advantages,  and  of  a 
gauge  assuring  the  necessary  stability.  For  small  den- 
tures 26  gauge  usually  proves  to  be  adequate,  and  for 
large  dentures  24  gauge  may  be  required. 

Narrow  clasps  are  not  as  desirable  as  wide  ones. 
The  retentive  aid  of  the  narrow  clasp  is  not  as  good  as 
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that  rendered  by  the  clasp  adjusted  to  the  widest  part 
of  the  crown,  and  covering  fully  one-half  its  length.  It 
is  best  to  form  a  fusible  alloy  model  upon  which  the  pre- 
liminary adjustment  may  be  made,  after  which  the  de- 
sired adaptation  may  be  made  directly  upon  the  natural 
crown.  When  this  has  been  satisfactorily  attained,  and 
if  the  artificial  teeth  are  to  be  mounted  upon  a  metal 
base,  an  impression  should  be  taken  with  the  plate  and 
clasp  in  position,  and  the  model  poured  with  an  invest- 
ment compound,  that  the  clasp  may  be  attached  to  the 
plate  without  first  removing  plate  and  clasp  and  then 
investinjj:  them. 

For  vulcanite  plates  the  clasp  is  provided  with  an 
extension  that  it  may  be  securely  anchored  in  the  vol- 
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canite.    Headed  pins  may  also  be  used  for  this  purpose. 
Fig.  148  illustrates  the  two  forms. 

The  Bonwill  Clasp. — The  Bonwill  clasp  is  the  ordi- 
nary clasp  with  an  extension  soldered  to  it,  which  rests 
in  a  depression  between  the  cusps  of  the  tooth,  so  as 
not  to  interfere  with  the  occlusion  of  the  teeth.    A  bet- 
ter plan  is  to  prepare  a  cavity  in  a  suitable  location 
which  is  filled  with  gold.    A  cavity  is  then  cut  into  the 
grold  filling,  and  into  this  the  projecting  piece  of  the 
clasp  is  fitted,  and  then  attached  to  the  clasp  (Fig.  149). 
ilany  practitioners,  in  order  to  avoid  the  injury  to 
the   tooth  following  the  adjustment  of  a  clasp,  first  pre- 
pare a  shell  crown  for  the  natural  tooth,  and  when  this 
^s    in  position  the  clasp  is  adjusted  to  the  crown  (see 
Rework). 
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CHAPTER   XXVIII 


DIES   AND    COUNTERDIES  "^ 


When  artificial  teeth  are  to  be  mounted  ui)on  a 
swaged  metallic  i)late^  the  formation  of  dies  and  coun- 
terdies  are  necessary  preliminary  steps  toward  the  at- 
tainment of  this  result. 

Preparation  of  Model.— In  discussing  the  formation 
of  the  cast,  in  the  preceding  chapter,  attention  was  di- 
rected to  its  shape  when  it  was  intended  that  it  should 
serve  as  the  model  for  the  die,  the  greater  area  at  its 
base  than  at  its  face,  with  its  smooth  sloping  sides, 
being  necessary  for  the  proper  formation  of  the  mold. 
But  these  are  not  the  only  prerequisites  of  the  model 
form.  In  forming  the  cast,  which  is  to  be  the  model 
for  the  die,  it  is  also  necessary  that  the  planes  of  its 
base  and  face  should  be  made  parallel  with  each  other; 
otherwise  a  model  is  formed  that  is  not  level.  This 
uneven  state  will  be  reproduced  in  the  die,  and  the  at- 
tempt to  swage  the  plate  upon  an  uneven  die  is  likely  to 
impart  a  spring  to  it,  very  diflScult  to  correct  when 
formed.  The  desire  to  give  the  model  suflBcient  depth. 
that  the  die  may  possess  the  necessary  stability  to  with- 
stand the  blows  of  the  swaging  process,  is  not  only  un- 
necessarv,  but  renders  its  removal  from  the  sand  more 
difficult  owing  to  its  increased  depth.  The  die  can  be 
poured  to  any  desired  dei)th,  irresi)ective  of  the  size  of 
the  model,  which,  therefore,  should  not  be  increased 
beyond  what  is  ordinarily  reipiired. 
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As  almost  all  models  present  various  undercuts,  it  is 
obvious  that  further  preparation  of  the  model  is  indi- 
cated, in  order  that  a  satisfactory  mold  may  be  produced. 
Many  of  these  undercuts  are  located  at  such  parts  of 
the  model  that  reproduction  upon  the  die  is  not  neces- 
sary; these  should  be  filled  up  with  wax,  trimmed  down 
to  a  perfectly  smooth  surface,  and  varnished.  If  the 
undercuts  form  necessary  parts  of  the  model,  they  should 
be  enlarged  by  trimming  down  their  border,  but  not 
deepening  them.  In  this  manner  the  undercut  may  of- 
ten be  satisfactorily  reproduced  upon  the  die  without 
further  effort.  When  this  procedure  cannot  be  success- 
fully followed,  some  prosthetists  recommend  filling  in 
the  undercut  with  wax  to  the  degree  that  will  allow  of 
a  satisfactory  mold  to  be  made,  and  then  cutting  out 
the  partially  formed  undercut  upon  the  die  until  it  is 
fully  restored,  when  the  counterdie  is  to  be  poured.  This 
procedure,  however,  at  best  is  inaccurate,  and,  while 
satisfactory  results  may  be  obtained  thereby  at  times, 
it  is  usually  safer  to  resort  to  the  utilization  of  cores 
when  it  is  found  that  the  model  cannot  be  successfully 
withdrawn  from  the  sand,  excepting,  probably,  by  fill- 
ing in  the  undercuts  with  wax. 

The  usual  practice  in  forming  the  vacuum  form  upon 
the  plate  is  to  form  a  wax  model  of  the  chamber  upon 
the  cast;  this  is  reproduced  upon  the  die  and  appears  in 
the  plate  when  swaged.  Dr.  Wm.  H.  Trueman  prefers 
the  method  of  making  a  model  of  the  chamber  in  copper 
or  brass.  **A  piece  of  copper  or  brass  of  proper  thick- 
ness is  fitted  by  means  of  the  bench  hammer  into  the 
first  die  in  the  position  of  the  desired  chamber,  held  in 
place  by  a  little  adhesive  wax,  and  swaged  between  die 
and  counterdie.  As  this  usually  changes  its  position  it 
should  be  sufficiently  large  to  well  cover  the  lines  of 
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the  chamber  notwithstanding  this,  so  that  when  it  is 
sliaped  it  will  accurately  fit  the  die  in  the  position 
marked  for  it  upon  the  cast.  This  is  done  on  the  first 
die  and  counterdie.  It  is  then  made  the  desired  shape 
and  size,  and  the  edges  are  smoothly  finished  with  a 
slight  bevel.  An  expert  workman  has  no  diflSculty  in 
attaching  this  to  the  finishing  die." 

In  those  cases  in  which  the  rugae  are  prominently 
formed  in  the  mouth  it  is  desirable  to  exaggerate  their 
form  upon  the  model  by  additions  of  wax.  During  the 
swaging  process  these  are  likely  to  be  reduced  in  size, 
and,  if  the  addition  of  wax  has  not  been  made,  they 
are  imperfectly  reproduced  upon  the  plate,  and  may  be 
the  means  of  preventing  the  successful  retention  of  the 
plate,  although  skillfully  constructed  in  every  other  way, 
as  indicated  in  the  discussion  of  plate  retention. 

The  wax  addition  should  also  be  made  upon  a  lower 
model  with  a  sharp  alveolar  ridge.  If  this  is  not  done 
the  sharp  ridge  is  battered  down  in  the  swaging  proc- 
ess, and  the  imperfect  adaptation  of  the  plate  follows. 

For  i)artial  cases  it  is  best  to  trim  down  the  plaster 
teeth  within  a  short  distance  of  the  gum  line,  to  facili- 
tate the  formation  of  the  die  and  counterdie.  When  the 
natural  forms  of  the  teeth  are  allowed  to  remain  upon 
the  model,  even  though  their  shape  may  be  favorable  for 
easv  withdrawal  of  the  model  from  the  sand,  the  disad- 
vantages  thereby  arising  are  certainly  to  be  observed  in 
the  subsequent  i)rocess  of  swaging,  therefore,  the  plaster 
teeth  are  to  be  trimmed  down.  The  expert  workman  no 
doubt  can  jM-oduce  a  satisfactory  plate  when  the  entire 
tooth  form  is  reproduced  upon  the  die  and  the  model 
l)reservod  intact.  But  the  general  technique  is  thereby 
made  more  oomi)licated  and  uncertain,  and,  as  the  sim- 
pler method  requires  but  a  second  impression  and  the 
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formation  of  a  second  cast,  this  is  to  be  preferred  to 
"tTie  method  of  allowing  the  complete  tooth  form  to  re- 
S3iain  ni)on  the  model,  the  iinoertainty  of  a  satisfactory 
laiold,  and  the  subswiueiit  difficulties  attending  the  meth- 
od-    Some  prefer  leaving  the  model  iutacrt  and  cutting 
«lown  the  teeth  upon  the  die  prior  to  the  formation  of 
the  founterdie.     While  the  teeth  ujion  the  zinc  die  can 
Teadily  be  cut  down,  if  done  while  the  metal  is  still  hot, 
the  method  of  cutting  down  the  plaster  teeth  and  then 
substHiuently  taklug  a  second  imjiression  will  be  found 
to  be  generally  satisfactory,  with  n  saving  of  time  over 
the  former  method. 

When  the  model  has  been  satisfactorily  prepared  a 
layer  of  saudarac  varnish  is  apiiliod  over  its  entire  sur- 
face, that  a  perfectly  smooth  surface  may  be  produced, 
to  which  the  molding  .saud  shows  little  disposition  to 
adhere. 

The  Mold.— Aside  from  the  molding  table  and  the  few 
simple  tools  usually  fouud  adequate  for  the  preparation 
of  the  mold,  a  good  Molding  sand  and  a  sjtitable  mold- 
i-ng  fiank  are  indispensable. 

Tub    Mouhng   Sand. — Three   varieties   of   sand   are 
Xirocurable,  iron  foumlers'  black  sand,  brass  founders' 
brown   sand,  and   marble  dust.     At  the    present    time 
inarble  dust  is  used  almost  to  the  eselusion  of  the  other 
two  varieties,  not  that  it  better  meets  the  requirements 
of  a  molding  sand,  hut  because  it  can  be  worked  more 
cleanly.    A  molding  saud  must  be  fine-grained  that  the 
metal  of  the  die,  when  poured  over  it,  may  take  a  smooth 
surface.      A  further  requisite  is  that,  although    finely 
grained,  there  shall  be  sufficient  space  between  its  par- 
ticles to  afford  vent  to  the  steam  formed  when  the  molten 
^jutnl  comes  in  contact  with  the  water  used  in  develop- 
^^H  the  adhesiveness  of  the  jiarticles  of  sand,  necessary 
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to  retain  the  form  of  the  mold,  Dr.  H.  H.  BurchanP 
claimed  to  be  able  to  obtain  the  best  results  vrith  IIip 
brass  fonnders'  brown  sand.  More  recently  the  deulal 
depots  have  offered  several  secret  compouuds  fur  ob- 
taining the  mold,  for  which  superior  qualities  are 
claimed,  and  whicli  appear  to  meet  satisfactorily  the  re- 
iinivcnumfH  of  ;i  molding  san<l. 


TuK  MuLDiNo  i'LASK. — The  old  liailey  diisk  intro- 
duced by  Dr.  E.  N.  Bailey  =  over  half  a  century  afjo  is 
still  in  general  use.  Later,  more  complicated  devicea 
have  been  introduced  with  the  claim  that  by  theit 
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dies  and  counterdies  can  be  formed  that  are  more  effec- 
tive in  swaging  the  ])late.  The  T^ewis  and  the  Pearsall 
flasks  are  examples  of  this  type  of  device  (Figs.  151  aud   > 
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152),    The  cliiim  made  for  these  flasks  is  not  generally- 
endorsed. 

The  Hawes  sectional  flask,  introduced  bj  George  B. 

flawes,  is  a  device  by  the  use  of  which  a  satisfactory 

fflold  can  be  obtained  for  those  cases  presenting  deep 

Undercuts,  and  for  which  it  is  exceedingly  diflBcult  to  form 

^    suitable  die  in  the  usual  manner.    The  Hawes  flask 

t^onsists  of  a  lower  and  upper  section.     In  the  lower 

®^ction  three  flanges  project  toward  the  model.    In  these 

pieces  of  cardboard  are  placed  to  extend  to  the  model, 


^**id  which  i»art  the  sand,  after  it  has  been  packed  aboat 
^Xie  model,  that  the  model  may  he  removed.    The  model 
^lould  be  set  in  the  flask  so  that  the  alveolar  ridge  is 
*Xbout  on  a  level  with  the  upper  edge  of  the  flask.    The 
*Sand  is  now  packed  as  in  the  ordinary  flask  and  smoothed 
^own  to  a  perfectly  even  surface.     In  the  use  of  this 
flask  the  mold  is  also  separated  horizontally.     There- 
fore, the  edge  of  the  sand  next  to  the  model  should  have 
sufficient  thickness,  and  be  so  arranged  tliat  the  separa- 
tion of  the  mold  takes  place  slightly  below  the  promr- 
nent  part  of  the  ridge.     The  sand  and  model  are  next 
dusted  with  dry,  pulverized  charcoal,  and  the  upper  see- 
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tion  of  the  flnsk  adjusted  to  position  and  filled  witli 
sand.  When  this  has  been  done,  the  upper  section  is 
removed,  the  long  ]»in  holding  the  lower  section  together 
is  withdrawn,  the  flask  carefully  opened,  and  the  model 
witiidrawn.  The  section  is  again  closed,  the  pin  replaced, 
the  upper  portion  of  the  flask  adjusted  to  position,  and 
the  device  inverted  when  it  is  ready  for  the  pouring  of 
the  metal.  While  this  procedure  is  somewhat  compli- 
cated, with  care  accurate  dies  may  be  obtained  in  very 


difficult  cases  of  full  dentures.    Fig.  153  illustrates  the 
device 

Preparation  of  the  Sand. — While  the  preparation  of 
the  sand  to  be  used  in  obtaining  the  mold  may  appear 
to  the  inexperienced  as  an  unimportant  factor  in  the  for- 
mation of  a  suitable  die,  the  experienced  workman  re- 
gards it  otherwise,  and  is  assured  that  the  condition  of 
tlie  sand  is  satisfactory  before  proceeding  to  form  the 
mold.  To  detennine  tlie  satisfactory  state  of  the  sand 
the  following  tc.tt  is  applied:  A  quantity  of  sand  is 
taken  in  tlie  hand  and  compressed  by  forcibly  closing 
down  upon  it;  tliiw  should  fracture  with  a  sharp  line, 
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and  still  readily  pass  through  the  meshes  of  a  fine  flour 
sieve.  A  sand  moistened  suflSciently  to  show  the  sharp 
line  of  fracture,  but  not  excessively  to  i)revent  its  par- 
ticles from  readily  passing  through  the  meshes  of  a  fine 
flour  sieve,  may  be  regarded  as  being  in  a  satisfactory 
state  for  the  preparation  of  the  mold. 

Ordinarily  but  little  attention  is  paid  to  the  condi- 
tion of  the  sand  in  the  molding  box  until  the  oppor- 
tunity for  its  use  arises.  It  is  then  moistened  with 
water  and  passed  through  the  sieve  in  the  usual  man- 
ner. A  better  plan  ^  is  to  sift  and  moisten  the  sand  im- 
mediately after  it  has  been  used,  and  to  keep  it  in  a 
moistened  state  by  adding  water  each  day.  Treated  in 
this  manner,  it  is  claimed  ^  that  the  sand  particles  show 
greater  cohesiveness,  make  a  smoother  mold,  and  are 
less  likely  to  cause  bubbling  when  the  die  is  poured.  If 
allowed  to  dry  out  the  particles  do  not  take  up  water 
readily,  inducing  the  use  of  an  excessive  quantity,  and 
still  likely  to  form  a  rough  mold.  To  prevent  the  evap- 
oration of  its  moisture,  the  sand  should  be  kept  in  a 
water-tight  vessel,  by  which  means  its  best  working 
qualities  are  retained.  The  substitution  of  oil  for  water, 
which  has  been  recommended,  in  order  that  the  mold- 
ing sand  should  always  be  in  a  suitable  condition  for 
use,  has  not  been  generally  adopted.  This  agent  imparts 
unclean  working  qualities  to  the  sand,  and  when  the 
molten  metal  is  poured  an  exceedingly  objectionable  odor 
arises.  The  use  of  glycerin  alone  or  combined  with 
water  has  also  been  recommended,  and  is  far  less  ob- 
jectionable than  oil;  and  while  it  is  not  as  effective  as 
oil  in  maintaining  a  satisfactory  moistened  state  of  the 
sand,  it  guards  against  the  thorough  dryness  of  the  sand 

*Dr.  Trneman  in  "American  Textbook  of  Prosthetic  Dentistry." 
» Ibid, 
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when  water  alone  is  admixed  with  it  and  allowed  to 
evaporate. 

FoKMATioN  OF  THE  MoLD. — When  everything  is  in 
readiness,  the  model   and  sand  having  been  prepared 
as  desired,  the  model  is  placed  within  the  flask,  which 
should  be  suflSeiently  large  to  permit  a  half  inch  thick- 
ness of  sand  to  be  packed  between  it  and  all  sides  of 
the  model.      A  quantity  of  sand  is  forcibly  rubbed  be- 
tween the  hands  until  the  fine  particles  completely  cover 
the  model.    This  is  pressed  down  firmly  upon  the  face 
of  the  model,  and  between  the  model  and  flask.    More 
sand  is  now  added  until  the  flask  is  filled,  pressure  being 
repeatedly  applied  to  secure  the  desired  compression  of 
the  sand.    Just  what  the  desired  compression  is  cannot 
be  defined.    But  the  sand  should  not  be  packed  too  firm- 
ly, or  the  vapor  generated  by  the  molten  metal  in  con- 
tact with  the  moistened  sand  cannot  escape;  hence,  an 
imperfect  die  is  likely  to  be  formed.     If  not  packed 
sufficiently  firmly  the  mold  is  not  likely  to  have  a  fine 
enough  surface,  the  model  will  be  inclined  to  **drag,*' 
or  the  sand  may  be  displaced  as  the  molten  metal  is 
poured  upon  it. 

When  the  flask  has  been  filled  the  surface  may  be 
leveled,  and  the  flask  inverted,  the  base  of  the  model 
showing.  A  pointed  instrument  is  next  gently  run 
around  the  model,  removing  a  bevel  of  sand  about  one- 
quarter  of  an  inch  deep.  All  loosened  sand  is  brushed 
away,  and  the  instrument  used  to  remove  the  sand,  or 
any  pointed  instrument  adapted  for  the  purpose,  is 
placed  upon  the  center  of  the  model,  and  with  a  hammer 
gently  driven  into  the  model,  just  far  enough  that  there 
will  be  sufficient  hold  upon  the  model  to  admit  of  its 
removal  from  the  sand.  This  must  be  done  carefully, 
or  the  model  in  the  act  of  removal  may  alter  the  cor- 
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•ect  lines  of  the  mold.     Many  prosthetists  prefer  tap- 
ng  the  model  by  holding  the  flask  in  the  hand,  with  the 
ise  of  the  model  downward,  then*  by  gently  tapping 
er  the  basal  surface  it  is  coaxed  to  leave  the  mold. 
Tie  mold  may  now  be  carefully  examined ;  if  particles 
of  sand  have  fallen  into  it  these  may  be  removed  by 
moistening  a  finely  pointed   brush,   and   bringing   the 
point  of  the  brush  in  contact  with  the  particles  of  sand, 
^^iich  will  adhere  to  the  point.     It  may  also  transi)ire 
tliat  in  removing  the  model  from  the  sand  small  portions 
^f  the  mold  may  come  away  with  the  model.    After  the 
^^odel  has  been  withdrawn  the  mold  should  be  carefully 
examined  for  any  portion  that  may  have  come  away 
^^'ith  the  model.    Frequently  this  can  be  replaced  in  posi- 
tion upon  the  mold,  secured  in  place  by  adding  a  drop 
^f   water,  and  the  die  poured  in  the  usual  manner. 

In  some  instances  a  satisfactory  mold  can  be  ob- 
*^xned  by  tilting  the  model ^  where  otherwise  the  more 
Complicated  procedure  of  core-molding  or  the  utiliza- 
tion of  the  Hawes  flask  would  have  to  l)e  resorted  to. 
•^-f  upon  trial,  however,  it  is  found  that  this  expedient  is 
^ot  successful,  the  method  of  core-molding,  or  the  use  of 
tlxe  Hawes  flask,  must  be  adopted,  as  previously  stated. 
Core-molding. — By  core-molding  is  implied  the  fill- 
ing in  of  the  undercuts  upon  the  model  by  adding  there- 
to a  mix  of  plaster  of  paris  (quick  setting)  in  combina- 
tion with  pulverized  pumice,  marble  dust,  or  any  other 
Substance  that  will  enable  the  plaster  to  withstand,  with- 
out fracture,  the  heat  of  the  molten  metal  poured  against 
the  core.      When  the  model  has   been  varnished  and 
dried,  the  combination  intended  for  use  is  mixed  and 
added  to  the  model  in  the  indicated  region  in  sufficient 
bulk  to  admit  of  subsequent  handling.    This  is  smoothed 
and  given  a  form  that  will  admit  of  accurate  replace- 
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ment  in  the  sand  prior  to  pouring  the  metal  for  the  die. 
W)ien  the  addition  made  to  the  model  has  sufficiently 
hardened,  the  mold  is  made  in  the  usual  manner,  and 
when  the  model  with  the  core  in  position  is  withdrawn 
from  the  sand,  the  core  is 
separated  and  thoroughly 
dried.  This  is  imperative- 
ly necessary  to  avoid  bub- 
bling,  which,  if  it  occurs, 
would  most  likely  result 
in  a  faulty  die.  When  the 
core  has  been  thoronghly 
dried  it  is  replaced  in  the  mold  and  the  die  formed.  Fig. 
154  shows  the  model  and  form  of  the  core. 

In  lower  cases  the  presence  of  deep  undercuts  in  the 
posterior  lingual  portion  of  the  ridge  may  necessitate 
the  use  of  a  core  for  each  side.  The  procedure  is  sim- 
ilar to  that  previously  described,  excepting,  as  stated, 
that  two  cores  are  utilized  in  place  of  one  used  in  the 
former  instances. 

Tilting. — In  place  of  cores  satisfactory  results  at 
times  may  be  obtained  by  preparing  a  mold  and  die 
for  each  half  of  the  model;  by  tilting  each  half  a  satis- 
factory die  may  easily  be  obtained.  The  procedure  is 
iiH  follows:  The  model  is  separated  two-thirds  its  thick- 
ness by  means  of  a  fine  saw;  the  remaining  one-third  is 
fractured  apart.  The  Hne  of  fracture  subsequently  en- 
iibling  the  accurate  ap])08ition  of  the  two  parts  of  the 
model.  By  tilting  each  half  of  the  model,  a  satisfactory 
mold  can  usually  be  formed,  and  a  die  and  counterdie 
made  for  each  half.  The  plate  is  then  swaged  in  two 
parts;  when  this  ha.'*  been  satisfactorily  accomplished 
the  two  halves  of  the  model  are  accurately  apposed,  and 
secured  in  ])osition  with  hard  wax;  the  two  ports  of  the 
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plate  are  then  placed  in  position,  trimmed,  sustained  in 
position  by  means  of  wax,  invested,  and  soldered.  This 
method  of  conforming  the  plate  to  the  model  is  preferred 
by  some  prosthetists  to  the  core  method,  which  is  a  com- 
plicated procedure,  and  in  many  instances  fails  to  yield 
satisfactory  results. 

Metals  Used  for  Dies  and  Counterdies.— It  is  obvious 
that  a  metal,  to  serve  the  purpose  of  a  satisfactory  die, 
should  possess  certain  attributes.  These  may  be  enu- 
merated as  follows:  It  should  be  sufficiently  resistant 
to  withstand  the  force  of  the  swaging  process ;  it  should 
show  no  alteration  of  form  through  contraction  or  ex- 
pansion; it  should  possess  the  necessary  fluidity,  when 
molten,  to  fill  up  all  parts  of  the  mold,  and  it  should 
not  require  too  high  a  heat  to  induce  its  fluid  state.  Of 
all  the  metals,  or  combination  of  metals,  in  general  use 
for  the  production  of  the  die,  zinc  and  Babbitt  metal 
possess  these  attributes  in  greatest  degree.  Some  prefer 
a  zinc  die,  others  a  Babbitt  metal  die.  Good  results 
unquestionably  may  be  produced  in  the  use  of  either 
the  metal  or  the  alloy.  Dr.  Wm.  H.  Trueman  ^  writes 
as  follows:  **The  writer,  after  several  years'  use  of 
this  alloy  for  the  finishing  die  in  cases  retained  by  a 
vacuum  chamber,  abandoned  it,  finding  it  expensive  and 
troublesome,  and  of  no  practical  advantage. ' '  Dt.  L.  P. 
Haskell,  on  the  other  hand,  advocates  the  following  for- 
mula for  Babbitt  metal:  copper,  1  part;  antimony,  2 
parts;  tin,  8  parts,  and  claims  that  superior  results  may 
be  obtained,  providing  it  is  intelligently  utilized.  He 
recommends  that,  when  the  alloy  has  been  fused,  it 
should  be  thoroughly  stirred  with  a  wooden  paddle  to 
guard  against  the  separation  of  its  constituent  metals, 
which  is  likely  to  occur  if  this  precaution  is  not  taken. 

*** American  Textbook  of  Prosthetic  Dentistry'*  (third  edition). 
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The  stirring  should  be  continued  until  the  molten  mass 
shows  a  tendency  toward  setting,  but  is  still  sufficiently 
fluid  for  pouring,  which  should  be  done  without  hesita- 
tion. If  these  recommendations  are  not  observed,  the 
formed  die  is  not  likely  to  be  satisfactory. 

For  the  counterdie,  when  the  die  is  formed  of  Bab- 
bitt metal,  Dr.  Haskell  recommends  an  alloy  of  lead 
and  tin,  it  being  unsafe  to  use  lead  alone,  as  its  fusing 
point  is  very  close  to  that  of  Babbitt  metal.  Lead  is 
generally  employed  for  the  formation  of  the  counter- 
die  when  the  die  has  been  formed  of  zinc.  It  is  a  gen- 
erally accepted  fact  among  expert  prosthetists  that  bet- 
ter results  are  obtained  in  the  use  of  several  counter- 
dies  formed  of  lead  than  by  the  effort  to  use  but  one, 
hardened  by  the  addition  of  tin  to  the  lead. 

The  introduction  some  years  ago  of  a  non-metallic 
compound  known  as  Spence's  metal,  for  which  special 
advantages  for  die  formation  were  claimed,  soon  proved 
to  be  unreliable,  owing  to  its  brittleness.  As  a  finishing 
die  it  found  favor  in  some  quarters,  but  superior  results 
may  be  obtained  in  the  use  of  two  zinc  dies,  and  two  or 
three  lead  counterdies.  For  tlie  swaging  of  plates  no 
metal  or  alloy  up  to  the  present  time  has  displaced 
zinc  or  Babl)itt  metal  for  the  formation  of  dies.  These 
appear  to  share  about  equally  the  favor  of  prosthetists. 
There  are  many,  on  the  other  hand,  who  are  guided  by 
the  condition  of  the  tissues  against  which  the  plate  is 
to  be  adai)ted,  as  to  which  metal  is  to  be  utilized  in  the 
construction  of  the  die.  These  prefer  the  use  of  zinc 
for  the  die,  when  the  tissue  overlying  the  ridge  and  on 
either  side  of  the  hard  median  ridge  admits  of  marked 
compression,  the  contraction  of  the  zinc  being  favorable 
for  the  retention  of  the  i)late  constructed  for  such  cases; 
and  the  use  of  Babbitt  metal  for  the  die,  for  those  cases 
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not  i)resenting  the  soft  tissue  discernible  in  the  former 
ones,  but  in  place  of  which  dense  tissue  is  found,  and 
for  which  the  greatly  lessened  contraction  of  the  Babbitt 
metal  die  would  be  more  favorable.  The  low  fusible  al- 
loys are  especially  indicated  when  a  working  model  is 
desired,  as  in  crown  and  bridgework,  although  at  the 
present  time  the  casting  process  has  materially  lessened 
the  opportunities  for  their  utilization. 

Formation  of  the  Die.— When  the  mold  has  been 
satisfactorily  formed,  as  indicated,  and  in  position  upon 
the  casting  table,  with  the  molding  sand  well  packed 
against  the  casting  ring  to  close  any  opening  that  might 
exist  for  the  escape  of  the  metal,  the  molten  metal  is 
ready  for  pouring.  Prior  to  pouring  it  into  the  mold 
any  oxid  or  foreign  matter  appearing  upon  the  surface 
of  the  molten  metal  should  be  removed  by  means  of  an 
iron  spoon.  This  not  only  prevents  the  formation  of  a 
rough  surface  upon  the  die,  but  allows  somewhat  for 
the  cooling  of  the  metal,  which,  if  too  hot,  might  cause 
the  generation  of  an  excessive  amount  of  vapor,  and 
the  formation  of  an  unsatisfactory  die.  It  is  also 
claimed  ^  that  poured,  when  somewhat  cooled,  its  prin- 
cipal contraction  occurs  in  the  center  of  the  die,  which 
is  advantageous.  The  metal  is  usually  poured,  in  a 
steady  manner,  into  one  of  the  posterior  depressions, 
being  careful  not  to  pour  it  from  a  height  that  would 
direct  too  forcible  a  stream  against  the  sand  and  tend 
to  loosen  its  particles,  forming  a  rough  surface  upon  the 
die,  or  making  it  unfit  for  use. 

It  is  a  good  plan  to  form  two  dies,  melting  enough 
zinc  at  one  time  that  the  second  die  can  be  poured  im- 
mediately following  the  pouring  of  the  first.  A  second 
die  is  usually  necessary,  and,  forming  it  at  the  time  of 

* ''American  Textbook  of  Prosthetic  Dentistry." 
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the  first  die,  conserves  time.  When  the  dies  have  some- 
what cooled,  they  should  be  removed  from  the  molding 
ring,  and  critically  compared  with  the  model.  It  is  eas- 
ier to  make  slight  corrections  upon  the  die  before  the 
metal  has  thoroughly  cooled,  and,  when  this  has  been 
satisfactorily  done,  the  counterdie  may  be  formed. 

Formation  of  the  Counterdie.— The  die  is  placed 
within  the  casting  ring  and  so  arranged,  by  placing  sand 
beneath  it,  that  the  face  of  the  die  slightly  extends  be- 
yond the  edge  of  the  ring.  This  determines  the  distance 
the  die  will  extend  into  the  counterdie,  and  is  usually 
somewhat  greater  for  partial  cases  than  for  full  den- 
tures. If  the  die  is  excessively  elevated  in  the  ring  it 
will  be  found,  when  the  counterdie  is  formed,  that  only 
after  the  expenditure  of  considerable  effort  can  the  two 
be  separated  from  each  other,  which  is  not  only  un- 
necessary, but  may  injure  the  counterdie  and  render  it 
quite  useless.  In  most  instances  a  one-half  inch  extension 
of  the  die  into  the  counterdie  is  sufficient.  When  the 
die  has  been  satisfactorily  elevated  witliin  the  ring,  mold- 
ing sand  is  then  firmly  packed  between  the  die  and  the 
casting  ring  until  the  edge  of  the  ring  has  been  reached. 
It  is  now  smoothed  down  evenly,  exposing  only  that  por- 
tion of  the  die  to  be  covered  by  the  counterdie,  and  any 
sand  i)ar tides  found  upon  the  face  of  the  die  should  k' 
removed.  A  second  casting  ring,  large  enough  to  allow 
the  counterdie,  when  formed,  to  extend  about  one-half 
an  inch  around  the  die,  is  adjusted,  with  its  larger  end 
down. 

The  molten  lead  may  now  be  poured  over  the  die 
until  the  desired  depth  has  been  given  the  counterdie. 
and  similar  to  the  condition  indicated,  when  discussing 
the  pouring  of  zinc,  it  is  best  not  to  have  the  lead  too 
hot  when  pouring  it  for  the  formation  of  the  counter- 
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die.  When  the  metal  has  cooled  the  die  and  eounterdie 
are  removed  from  the  ring,  and  separated  from  each 
other.    This  is  usually  readily  effected  by  a  few  blows 
against  the  die  with  the  hammer,  unless  the  lead  has 
been  poured  too  hot ;  or,  in  cases  of  undercuts,  a  little 
patience  may  be  necessary  to  effect  the  separation  with- 
out injury  to  the  die. 


CHAPTER  XXIX 
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Not  alone  has  the  casting  process  completely  revo- 
lutionized the  general  technique  of  crown  and  bridge- 
work,  greatly  simplifying  the  method  of  construction, 
and  securing  better  adaptation  and  higher  artistic  ef- 
fects, but  its  utilization  has  also  brought  about  similar 
changes,  in  many  instances,  of  partial  plate  construc- 
tion. This  is  to  be  especially  observed  in  compar- 
ing the  present  with  the  past  method  of  restoring 
the  inferior  posterior  teeth,  the  anterior  teeth  being  in 
position. 

Prior  to  the  advent  of  the  casting  process  in  con- 
structing a  denture  restoring  the  posterior  teeth,  it  was 
necessary  to  form  first  the  mold,  then  the  die  and  coun- 
terdie,  after  which  the  plate  was  swaged  to  form,  ne- 
cessitating extension  u])on  the  lingual  surfaces  of  the 
remaining  anterior  teeth,  and  the  adjustment  of  the  re- 
inforcing plate,  that  the  finished  piece  should  possess 
adequate  stability.  This  usually  proved  to  be  more  or 
less  destructive  to  the  natural  teeth,  and  while  the  pres- 
ent method  of  construction,  in  which  the  lingual  bar  at- 
tachment entirely  eliminates  the  destructive  effect  nsn- 
ally  observed  when  the  ])late  is  adapted  to  the  Ungual 
surfaces  of  the  natural  teeth,  cannot  be  accredited  to  the 
casting  ])rocess,  the  better  adaptation  of  the  saddles 
upon  which  the  artificial  teeth  are  mounted,  and  the  su- 
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;|)erior  artistic  results  of  the  finished  piece  gained  with 
dfar  less  expenditure  of  time,  can  only  be  secured  in 
the  utilization  of  the  casting  method  in  the  construction 
of  this  form  of  denture.  But  as  the  casting  process  has 
not  been  as  yet  satisfactorily  extended  to  the  construc- 
tion of  full  cases,  excei)ting,  perhai)s,  when  aluminum  is 
utilized  for  the  base,  and  as  partial  cases  may  present 
for  which  it  may  be  desirable  to  construct  a  swaged 
metallic  plate,  a  consideration  of  the  technique  where- 
by this  may  be  attained  is  in  order. 

When  the  dies  and  counterdies  have  been  formed,  as 
indicated  in  the  preceding  .chapter,  a  pattern  for  cut- 
ting the  metal  for  the  j)late  must  be  prepared.     It  is 
important  that  this  should  be  made  to  conform  to  the 
outlines  prepared  for  the  i)late.    If  the  i)attern  is  not 
accurately  formed,  the  difficulties  of  adapting  the  plate 
to  the  desired  form  will  be  increased ;  it  being  necessary, 
in  some  cases,  to  tear  it  before  the  desired  conforma- 
tion is  obtained.     The  pattern  may  be  made  of  paper, 
thin  sheet  lead,  or  tin  foil.     Some  prefer  the  use  of 
paper,  claiming  that  when  the  pattern  is  finally  prepared 
its  subsequent  distortion  is  imi)ossible,  whereas  the  use 
of  either  sheet  lead  or  tin  foil,  w^hile  admitting  of  an 
easier  formation  of  the  desired  shape,  also  admits  of 
subsequent  distortion,  which  disadvantage,  in  their  es- 
timation, more  than  balances  the  advantage.    As  a  rule, 
the  preparation  of  the  pattern  for  a  partial  or  full  lower 
denture  is  more  likely  to  be  inaccurate  than  for  upper 
cases.    The  greatest  difficulty  usually  ])resents  in  lower 
partial  cases  in  securing  an  accurate  lingual  adaptation 
of  the  pattern,  or  in  the  distortion  w^hich  is  so  likely 
to  take  place  in  the  pattern  when  it  is  flattened  out. 
But,  as  previously  stated,  the  advent  of  the  casting  proc- 
ess and  the  utilization  of  the  lingual  bar  has  completely 
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changed  the  method  of  constructing  a  denture  for  these 
cases,  eliminating  the  necessity  for  the  formation  of  a 
pattern. 

When  the  pattern  has  been  formed  it  is  placed  upon 
the  sheet  of  gold  and  with  a  sharp  instrument  its  out- 
lines are  marked  thereon,  allowing  about  1/16  of  an  inch 
surplus  upon  all  sides.  For  an  upper  plate  26  gauge 
usually  will  be  found  to  be  sufficiently  rigid;  this  may 
be  reinforced  by  a  piece  of  28  gauge  in  exceptional  cases, 
where  great  stiffness  is  indicated.  This  is  preferable 
to  the  use  of  a  single  thickness  of  24  gauge,  which  is 
decidedly  more  difficult  to  swage,  and  not  as  rigid  as 
the  two  pieces  soldered  together.  For  lower  cases  the 
use  of  two  pieces  of  29  or  30  gauge  materially  lessens 
the  difficulties  compared  to  swaging  a  heavier  plate,  and 
when  soldered  together  furnish  the  desirable  stiffness; 
furthermore,  the  capacity  of  the  die  to  withstand  the 
blows  necessary  to  swage  the  heavier  plate  must  also  be 
considered  as  a  factor  determining  the  use  of  two  layers 
of  thinner  gold. 

Swaging  the  Plate.— When  the  metal  has  been  cut  to 
form,  and  before  proceeding  with  the  swaging  process, 
it  should  be  annealed  by  exposing  it  to  heat  until  its 
entire  surface  shows  a  ** cherry"  color.  If  too  much 
heat  is  applied  fusion  of  its  surface  will  occur,  which 
renders  the  plate  unyielding  and  brittle  and  likely  to 
split  apart  in  the  swaging  process.  When  the  plate  has 
been  heated  to  the  color  previously  indicated,  it  may  be 
quickly  cooled  by  dipping  it  in  cold  water,  after  w^hich 
it  is  placed  ui)on  the  die,  and  with  a  horn  or  wooden 
mallet  its  outer  edge  is  bent  over  the  ridge.  Care 
should  be  taken  that  the  edge  of  the  plate  extends  slight- 
ly beyond  the  outline  of  the  plate  prepared  upon  the 
cast,  as  in  the  swaging  process  the  plate  is  forced  into 
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tlie    vault,  and  if  this  allowance  beyond  the  outline  is 
not  made  the  plate  will  not  conform  to  the  outline  pre- 
l>ared  upon  the  cast.    The  procedure  of  first  bending  the 
plate  over  the  ridge  before  adapting  its  central  portion 
to  the  die  is  also  decidedly  advantageous  in  subsequent- 
ly  holding  the  plate  in  position  when  the  adaptation  to 
tlie  vault  is  made,  during  which  effort  the  plate  shows 
*^    strong  tendency  to  move  backward.     This  backward 
tendency  of  the  plate,  at  this  stage  of  the  adaptation,  is 
obviously  in  a  great  measure  controlled  if  the  edge  is 
fi^st  bent  over  the  ridge.    It  will  also  be  noted  that  in 
I>roceeding  with  the  adaptation  of  .the  plate,  as  indi- 
^*ated,  the  ** buckling"  of  the  rim  is  avoided,  which,  on 
^'^c   other  hand,  is  likely  to  occur  if  the  attempt  to  con- 
*^orxci  the  plate  to  the  vault  is  made  before  bending  the 
portion  over  the  ridge.    Btit  little  experience  is  needed 
^    <ietermine  the  advantages  and  disadvantages  of  one 
^^   the  other  method. 

So,  too,  is  it  quite  obvious  that  it  is  advantageous 

^    ^^cure  a  fair  degree  of  adaptation  of  the  plate  to  the 

^^     "with  the  mallet  before  using  the  counterdie.     This 

*  l^V^lies  especially  to  the  region  of  the  vault.     If  the 

^^^xiterdie  is  used  before  the  j)late  has  been  drawn  well 

^"^^m  upon  the  die  in  the  indicated  area,  it  will  be  ex- 

^^^iJingly  difficult  to  effect  the  desired  adaptation  after 

*^^^,  because  the  plate  has  been  swaged  into  close  con- 

^^t  with  the  ridge  and  resists  closer  adaptation  to  the 

^"^Ult.    The  palatal  portion  of  the  plate  may  be  adapted 

^^  the  die  by  swaging  down  with  partial  counterdies,  sev- 

^tal  of  which  are  required,  the  first  one  only  covering 

the  central  area  of  the  palate,  the  next  a  larger  area, 

Hnd  so  on,  until  the  ridge  is  reached.    When  the  plate 

has  been  as  closely  adapted  to  the  die  with  the  mallet 

or  with  the  partial  counterdies  as  may  appear  desirable, 
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the  counterdie  may  be  used  for  securing  the  final  adap- 
tation. 

This  is  accomplished  by  placing  the  plate  upon  the 
die,  adjusting  the  counterdie  to  position,  inverting,  so 
that  the  counterdie  rests  upon  the  anvil  or  wooden  block 
upon  which  the  swaging  is  done,  and  holding  the  die 
firmly  in  position  a  gentle  blow  is  first  delivered   which 
forces  the  die  and  counterdie  into  closer  relation  with 
each  other.    It  is  well  at  this  stage  to  examine  the  i)osi- 
tion  of  the  plate;  if  it  has  not  moved  several  firm  and 
well-directed  blows  should  be  delivered.      Previous  to 
placing  the  plate  upon  the  die  two  or  three  thicknesses 
of  paper  or  muslin  are  placed  upon  the  die;  a  similar 
covering  should  be  prei)ared  for  the  plate  before  the 
counterdie  is  adjusted;  this  not  only  protects  the  plate 
from  small  particles  of  zinc  and  lead  that  might  adhere 
to  its  surface,  and  which  during  the  annealing  process 
would  be  likely  to  combine  with  the  gold,  forming  an 
alloy,  fusing,  and  forming  a  perforation  in  the  plate, 
but  it  also  aids  in  removing  the  plate  from  the  counter- 
die  after  it  has  been  swaged.    While  ordinarily  the  pro- 
tection afforded  the  ])late  by  ])lacing  it  with  the  paper 
or  cloth,  as   suggested,  safeguards   it   against  the  de- 
posit of  zinc  or  lead  upon  its  surface,  nevertheless  it  is 
a  safer  ])lan  to  place  the  plate  within  the  sulphuric  acid 
solution  prior  to  annealing  it.    This  assuredly  removes 
all   base   metal,   and   i)revents   the   perforation  of  tho 
gold   plate,   which,   as   previously   indicated,   would  bo 
likely  to  take  place  if  the  base  metals  were  not  re- 
moved. 

After  forcing  the  die  into  the  coimterdie  with  several 
firm  and  woll-diroct(»d  blows,  the  die  is  removed  and  th' 
form  of  the  j^late  carefully  observed.  Any  disposition 
to  ** buckling"  should  at  once  be  corrected.    If  the  plate 
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is  not  in  contact  with  the  palatal  portion  of  the  die,  as 
previously  noted,  it  should  be  malleted  to  the  desired 
adaptation  before  proceeding  with  the  swaging  process. 
The  extension  of  the  plate  beyond  the  outlines  indi- 
cated upon  the  cast  should  be  corrected,  although  care 
must  be  exercised  that  excessive  trimming  should  be 
avoided,  and  allowance  should  be  made  for  any  **  short- 
ening" that  further  swaging  may  produce. 

In  many  cases  it  is  necessary  to  remove  a  V-shaped 
piece  from  the  plate  in  the  region  of  the  fraenum.  It 
is  a  good  plan  to  defer  the  removal  of  this  section  until 
the  alveolar  outline  of  the  plate  is  jfinally  adapted  to 
the  cast.  After  the  plate  has  been  swaged  it  will  be 
found  that  its  alveolar  edge  is  somewhat  larger  than  the 
outline  upon  the  cast.  By  removing  the  section  of  plate 
in  the  region  of  the  frapnum  and  apposing  the  edges  the 
surplus  is  taken  in,  and  a  desirable  adaptation  along 
the  alveolar  edge  is  secured. 

Forming  the  Vacuum-Chamber.— The  usual  practice 
is  to  reproduce  the  wax  chamber  form  of  the  cast  upon 
the  die,  and  later  upon  the  plate  through  the  swaging 
process.  Wlien  the  plate  has  been  swaged  the  chamber 
form  is  more  sharply  defined  by  placing  the  plate  upon 
the  die,  and  by  means  of  a  chaser  and  a  few  light  blows 
the  plate  is  driven  closer  to  the  die.  Most  prosthetists, 
however,  prefer  to  cut  out  the  vacuum  form  upon  the 
plate,  not  completely  until  after  the  desired  adaptation 
of  the  plate  has  been  secured.  Then  the  edges  of  the 
vacuum  form  upon  the  plate  are  trimmed  down  to  the 
outline  upon  the  die.  A  piece  of  plate  somewhat  larger 
than  the  vacuum  form  is  swaged  and  trimmed  down  to 
extend  about  1/16  of  an  inch  beyond  the  edge  of  the 
form,  cut  out  upon  the  plate.  The  swaged  chamber 
form  to  be  soldered  to  the  plate  may  be  formed  to  ex- 


Ra.    156, — VAcODii  Piece  Extend-  .   .   ^^, 

a  TO  THB  PoBTKBioR  Edoe  o9  tqsA^  towErd  toc  tuDcrositie^^ 


518  SWAGED   METALLIC   PLATES 

tend    to   the   posterior   edge   of   the    plate    (Fig.  L^»5}. 
This  is  advantageous  in  those  cases  presenting  a  IzKXsrd 
median  ridge,  and  where  it  may  be  necessary  to  t:ir-im 
down    the    inner    surface'  of 

the  plate  to  relieve  the  p  :»-«s- 
sure  upon  the  median  ricifi*- 
The  extension  of  the  vaci:«-'U"i 
piece  to  the  posterior  cdgcp^    ^^ 
the  plate  provides  a  doum*'*'^ 
thickness  of  plate  in  this      j"^- 
gion,  and  admits  of  trimm  i**S 
down  from  the  palatal  s  t*  ^' 
face,  when  this  is  necessa  1"^^ — ^ 
withoat  weakening  the  plat^""*^ 
The  extension  may  also 

Pi^TE.    (Burchard.)  ^^  provide  additional  resist- -^ 

ance,  if  this  should  be  required,  in  this  region. 

In  Chapter  XXVII  attention  was  directed  to  the 
method  of  forming  the  vacuum  chamber  by  preparing  a 
copper  or  brass  model  for  the  die,  as  recommended  by 
Dr.  Wm.  H.  Trueman.  When  the  copper  form  has  been 
attached  to  the  die,  and  a  depression  swaged  into  the 
eounterdie,  the  means  of  swaging  a  piece  of  gold  plate 
into  the  vacuum  form  has  been  provided,  which  may 
then  be  fitted  to  the  plate,  as  previously  indicated.  The 
chief  advantage  of  this  method  is  that  the  model  for  the 
mold  is  ^^itliout  tlie  wax  chamber  form,  which  is  advan- 
tageous for  the  preparation  of  the  mold. 

When  the  alveolar  edge  of  the  plate  has  been  satis- 
factorily adapted,  including  that  portion  in  contact  with 
the  frienum,  and  the  vacuum  piece  swaged,  the  plate 
and  vacuum  i)iece  are  placed  upon  the  finishing  die,  the 
eounterdie  ad,iusted,   and    the  final   swaging  given  the 


ADAPTATION   OF   THE   PLATE  519 

plate.    The  split  in  the  region  of  the  fraenum  may  now 
be  soldered. 

The  Adaptation  of  the  Plate.— Many  prosthetists,  at 

this  stage  of  the  procedure,  and  with  the  vacuum  cham- 

bex-   waxed  in  position,  determine  whether  a  desirable 

adaptation  has  been  secured  by  placing  the  plate  upon 

tlio  cast,  carefully  observing  it,  also  by  applying  certain 

t^sts,  which,  if  satisfactorily  responded  to,  determine 

thx^  desirable  state  of  the  adaptation.    In  adjusting  the 

Pl^te  to  the  model  it  should  not  scrape  the  alveolar 

Ttion  of  the  cast  in  going  to  place.    If  the  plate  can- 

1;  be  adjusted  to  its  position  upon  the  cast  without 

:i:aping  it,  its  edge  must  be  bent  outwardly,  just  enough 

avoid  this.    If  this  is  not  done  the  plate  will  be  held 

curely  in  position  upon  the  cast  and  other  defects  will 

^^iDt  be  observed.     This  is  especially  so  in  regard   to 

O'Gcking."    A  plate  that  is  firmly  held  by  its  edge  cut- 

*^  ng  into  the  alveolar  portion  of  the  cast  will  not  respond 

the  tests  applied  to  determine  whether  it  ** rocks" 

T  not,  and,  as  this  is  an  important  determination,  the 

dge  of  the  plate  must  be  bent  slightly  outward  that  it 

^^ay  go  to  place  upon  the  cast.    Pressure  is  now  applied 

Xapon  the  ridge,  first  on  one  side,  then  upon  the  other ; 

^Iso  upon  the  anterior  region  of  the  ridge,  and  at  the 

posterior  edge  of  the  plate.    No  movement  of  the  plate 

should   be   discernible   under   the   pressure   applied   at 

these  various  parts  of  its  surface.     If,  however,  any 

movement  can  be  detected,  the  cause  of  this  should  be 

ascertained,  and  the  eflfort  made  to  remove  it.     If  the 

tuberosities  are  prominent  and  well  rounded  the  edge 

of  the  plate  may  not  easily  pass  over  them,  preventing 

the  plate  from  going  to  position.    The  plate  may  unduly 

touch  some  portion  of  the  median  hard  ridge,  which 

may  have  been  flattened  down  in  the  process  of  swag- 


520  SWAGED   METALLIC   PLATES 

ing,  or  an  imperfect  die  may  have  been  formed.  At 
times  suflBcient  alteration  may  be  made  in  the  form  of 
the  i)late  by  striking  it  a  few  light  blows  with  the  mal- 
let while  in  position  upon  the  cast,  or  by  placing  several 
layers  of  paper  or  tin  foil  upon  the  die,  in  the  location 
where  relief  from  undue  pressure  is  desired,  and  re- 
swaging  the  plate.  If  these  efforts  fail  to  afford  a 
satisfactory  adaptation  new  dies  and  counterdies  should 
be  formed. 

When  a  satisfactory  adaptation  of  the  plate  to  the 
cast  has  been  secured  it  is  ready  for  trial  in  the  mouth. 
No  matter  how  perfectly  the  ])late  may  fit  the  cast,  it 
should  not  be  completed  without  trial  in  the  mouth.  The 
action  of  the  muscles  in  the  region  of  the  bicuspid  teeth, 
or  the  i)osterior  edge  of  the  plate,  the  imperfect  repro- 
duction of  the  rugtr,  may  be  factors  of  imperfect  adapta- 
tion, or  additional  changes  may  be  required  owing  to  the 
presence  of  markedly  soft  tissue,  and  without  trial  in 
the  mouth  the  facts  one  way  or  the  other  cannot  be 
ascertained.  The  writers  believe  that  prior  to  the  trial 
of  the  plate  in  the  mouth  the  vacuum  piece  should  be 
attached  jit  one  jioiut  with  a  minute  quantity  of  solder. 
If,  subseiiuently,  it  should  be  necessary  to  reswage  the 
plate,  the  vacuum  piece  may  easily  be  detached.  If  this 
is  not  done  most  likely  the  vacuum  piece  will  be  detached 
in  the  act  of  drawing  the  plute  into  position. 

The  i)late  is  now  adjusted  to  the  mouth,  and  if  its 
edge  i)rosses  too  hard  into  the  soft  tissues  this  should 
be  corrected  by  bonding  it  outward.  Next  pressure  is 
made  to  determine  if  the  plate  ** rocks."  As  a  rule,  this 
is  due  to  excessive  contact  with  the  hard  median  ridge, 
the  remedy  for  which  lies  in  i)lacing  several  thicknesses 
of  tin  foil  over  the  ridge  ui>on  the  die  and  reswaging 
the  plate.     The  el^ect  of  the  movement  of  the  muscles 
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of  the  soft  palate,  also  that  found  in  the  region  of  the 
bicuspids,  next  should  be  noted.  If  the  outline  of  the 
plate  has  been  incorrectly  formed  the  movements  of 
these  muscles  will  displace  it.  In  these  cases  the  pos- 
terior edge  of  the  plate  or  that  in  contact  with  the  buc- 
cinator muscle  must  be  trimmed  down.  If  these  expedi- 
ents fail  to  establish  a  desirable  adaptation  it  is  better 
to  begin  anew  by  taking  an  impression  and  carefully 
proceeding  according  to  the  methods  previously  dis- 
cussed. 

In  partial  upper  cases,  if  the  adaptation  of  the  plate 
to  the  remaining  natural  teeth  is  at  fault,  the  desired 
adaptation  cannot  be  attained.  In  many  cases  the  final 
fitting  of  the  plate  must  be  done  in  the  mouth,  and  the 
plate  bent  with  pliers,  that  the  correct  adaptation  may 
be  secured.  The  retention  of  full  lower  plates,  as  pre- 
viously stated,  depends  upon  their  weight  and  adhesion. 
The  former  factor  is  satisfactorily  realized  in  the  type 
of  denture  under  consideration;  its  adhesion  depends 
upon  the  form  of  the  plate,  and  the  accuracy  of  the 
various  steps  in  the  procedure,  Wlien  the  plate  is  placed 
in  the  mouth  for  trial  it  will  usually  be  found  that  al- 
most the  entire  lingual  edge,  excepting,  perhaps,  that  in 
the  bicuspid  region,  requires  bending  inward.  The  read- 
er is  referred  to  the  chapter  dealing  with  the  outline  of 
full  lower  plates  for  the  details  of  form.  While  it  is 
desirable  to  provide  as  much  contact  of  surface  as  pos- 
sible, the  movable  tissues  must  be  avoided. 

In  partial  lower  dentures,  while  a  close  observance 
of  the  same  general  principles  unquestionably  obtains, 
the  type  of  denture  constructed  for  these  cases  at  the 
present  time,  as  previously  noted,  in  many  cases  is  upon 
entirely  different  lines,  eliminating  almost  all  the  for- 
mer difficulty  of  obtaining  satisfactory  adaptation;  but 
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where  it  is  necessary  to  construct  the  denture  upon  for- 
mer lines,  the  adaptation  of  the  plate  to  the  soft  tissues 
and  to  the  remaining  natural  teeth,  the  necessary  rein- 
forcement of  the  plate,  and  the  method  of  obtaining  de- 
sirable retention  must  all  be  effectively  carried  out  if  a 
successful  denture  is  to  be  constructed. 

Soldering  the  Vacuum-Chamber.— Previously  it  has 
been  stated  that  when  the  plate  is  ready  for  trial  in  the 
mouth  the  chamber  piece  is  attached  to  the  plate  at  one 
point  with  a  minute  quantity  of  solder.  When  this  has 
been  done  hard  wax  is  flowed  over  the  joint  between  the 
metal  of  the  vacuum  chamber  and  the  plate,  and  the  an- 
noyance of  having  the  chamber  piece  detached  during 
the  trial  of  the  plate  is  avoided.  The  usual  method  of 
holding  the  chamber  piece  in  position  by  means  of  iron 
clamps  during  the  soldering  process,  as  shown  in  Fig. 
155,  is  an  unnecessary  effort,  retarding  the  fusing  of 
the  solder  and  incurring  the  possible  risk  of  distorting 
the  form  of  the  plate.  The  chamber  piece  may  readily 
be  attached  to  the  plate  preparatory  to  the  trial  in  the 
mouth  by  placing  the  plate  upon  the  soldering  block  with 
the  chamber  piece  adjusted  to  position.  The  gradual 
heating  of  the  plate  will  effectively  retain  the  chamber 
piece  in  position,  after  which  a  minute  quantity  of  solder 
carrying  a  little  borax  is  placed  in  position,  heat  ap- 
plied, and  the  attachment  made  to  the  plate.  If  it  should 
be  necessary  to  subsequently  remove  the  chamber  piece, 
this  can  readily  be  done  by  applying  heat  to  the  min- 
ute soldered  portion.  If,  on  the  other  hand,  the  plate 
upon  trial  is  found  to  be  satisfactory,  the  remaining 
portion  of  the  inner  side  of  the  joint  is  touched  with 
borax,  several  pieces  of  solder  placed  in  position  upon 
the  outside,  heat  applied,  and  the  joint  closed,  the  solder 
flowing  toward  the  borax.     When  completed  the  plate 
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is  placed  in  the  acid  hath,  and  when  thoroughly  cleansed 
is  washed  in  water,  dried,  and  phieed  upon  the  east.  As 
a  rule,  the  adaptation  will  now  be"  as  satisfactory  as  it 
was  preliminary  to  the  soldering.  The  edges  of  the 
plate  are  now  dressed  down  with  sand  paper,  and,  when 
completed,  the  plate  is  ready  for  trial  in  the  mouth. 

Swaging  Full  Lower  Plates.  —In  conforming  the 
metal  for  a  full  lower  plate  to  the  die,  after  it  is  an- 
nealed, it  should  he  bent  over  by 
means  of  the  bending  pliers  (Fig. 
156)  to  a  saddle  form  to  rest  upon 
the  inferior  ridge,  in  the  contin- 
ued effort  to  conform  the  metal  to  } 
the  outlines  of  the  die.  The  bend- 
ing of  the  plate,  preliminary  to 
subjecting  it  to  the  blows  of  the 
mallet,  in  cases  with  a  sharp  and 
deep  ridge,  is  especially  advanta- 
geous, as  the  danger  of  battering 
down  the  ridge  by  excessive  mal- 
leting  is  thus  avoided.  As  previ- 
ously stated,  as  a  rule,  better  re- 
sults are  obtained  when  two 
thicknesses  of  30  gauge  metal  are  separately  swaged 
to  form  and  soldered  together  than  the  use  of 
one  thickness  of  24  gauge  for  a  lower  denture.  It  is 
with  much  less  difficulty  that  the  thinner  metal  is  con- 
formed to  the  die,  and  when  the  two  plates  are  soldered 
together  a  very  rigid  plate  is  formed.  The  24  gauge, 
on  the  other  hand,  is  very  difficult  to  conform  to  the 
die,  and  when  finally  formed  is  more  easily  bent  than 
the  plate  in  the  former  instance.  When  the  two  plates 
are  constructed  the  upper  one  should  be  trimmed  a  little 
short  of  the  underneath  plate,  that  a  resting  place  may 
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be  jirovided  for  the  solder  used  in  uniting  the  two  plates. 
Prior  to  soldering  the  two  plates  it  is  well  to  swage  them 
together,  first  placing  a  thickness  of  paper  upon  the 
die,  also  adjusting  a  thickness  upon  the  plates  when  in 
position  upon  the  die  that  the  metal  should  not  come 
in  direct  contact  with  the  zinc  or  lead  and  require  the 
acid  bath,  as  previously  indicated,  for  the  removal  of 
the  baser  metals,  which  is  necessary  prior  to  annealing 
or  soldering.  The  two  plates  may  be  held  together  with 
binding  wire  to  guard  against  separation  during  the 
soldering  process,  but  this  is  unnecessary  if  the  pro- 
cedure here  is  followed,  as  indicated  in  discussing  the 
**  soldering  of  the  vacuum  chamber, '^  and  the  risk  of 
bending  the  edges  of  the  plate  from  the  force  of  the 
wire  may  be  avoided.  The  other  steps  in  the  procedure 
are  similar  to  those  discussed  in  considering  full  upi)er 
plates. 

Partial  Lower  Plates.— Swaged  partial  lower  cases, 
as  previously  stated,  are  the  exceptions  now  in  practice, 
so  seldom  are  they  formed.  The  casting  ])rocess  and 
the  lingual  bar  attachment  have  brought  about  this 
change.  By  referring  to  the  chapter  on  Bridgework,  the 
many  advantages  accruing  from  the  use  of  the  present 
type  of  denture  are  discussed.  The  reader  is  also  re- 
ferred to  this  chapter  for  the  descriptive  details  of  this 
character  of  operation. 

Wiring  Plates.— In  constructing  a  gold  plate  with  a 
rubber  attachment,  in  place  of  allowing  the  vulcanite 
to  finish  off  to  the  plate,  along  the  edges  of  the  plate  or 
ui)on  the  palatal  surface  of  superior  plates,  superior 
results  are  obtained  if  an  18  gauge  gold  wire  is  attached 
to  the  i)late  and  the  vulcanite  finished  off  to  this.  Not 
only  is  a  higher  artistic  effect  attained  in  the  finished 
piece,  but  the  subsecjuont  contraction  of  the  vulcanite, 
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which  is  usually  followed  by  the  formation  of  a  space 
between  the  vulcanite  and  metal,  is  thereby  avoided, 
the  plate  so  finished  being  superior  in  hygienic  require- 
ments, as  the  space  for  the  ingress  of  food  debris  and 
microorganisms  is  wanting,  and,  furthermore,  the  rub- 
ber is  held  more  securely  to  the  plate  (Fig.  157). 

In  attaching  the  wire  to  the  plate  a  piece  sufficiently 
larpe  to  meet  the  requirements  is  selected  and  imnealed. 
It  is  then  adapted  to  the 
edge  of  the  plate  while  the 
plate  is  upon  the  solder- 
ing block,  and  heat  is 
carefully  applied  so  us 
not  to  disturb  the  relation 
of  the  wire.  By  means  of 
the  heat  the  wire  is  held 
in  position,  providing  no 
great  force  is  allowed  to 
displace  it,  when  a  minute 
quantity  of  solder  touched  ^^°-  isr.  — Uppbb   Plate  wihbd  foh 

.  >  .  „  RUBBKB    ATTACUUENT. 

to  a  creamy  solution   of 

borax  is  gently  placed  in  position,  and  the  attach- 
ment at  this  point  miide  permanent.  The  plate  is  al- 
lowed to  cool  and  the  wire  more  perfectly  adapted  to 
the  plate,  according  to  the  requirements  of  the  case. 
Additional  ])ieces  of  solder  are  placed  along  the  joint, 
formed  between  wire  and  plate,  and  the  attachment  com- 
pleted. 


CHAPTEE   XXX 

THE    BITE THE    SELECTION    AND   ADAPTATION    OF    ABTIFICIAL 

TEETH 

The  principles  underlying  the  *^ taking  of  the  bite," 
that  the  artificial  teeth  may  be  selected  and  adapted  to 
best  serve  the  purposes  of  mastication,  si)eech,  the  res- 
toration of  facial  contour,  and  the  esthetic  eflfect  of 
artificial  dentures,  have  been  completely  developed  only 
in  recent  vears. 

In  reviewing  the  knowledge  related  to  this  depart- 
ment of  prosthodontia  from  the  time  of  Bon  will  to  the 
researches  of  Gysi,  published  in  the  Cosmos,  1910,  it  is 
quite  evident  that  up  to  within  comparatively  a  few 
years  ago  all  efforts  to  correctly  articulate  artificial 
teeth  were  founded  upon  such  deficient  knowledge  that 
wonder  arises  that  the  results  obtained  prior  to  the  de- 
velojnuent  which  has  taken  place  in  recent  years  were 
as  satisfactory  as  they  appeared  to  be. 

While  the  fruition  of  Dr.  Bon  will's  labors  apjjeared 
in  the  presentation  of  his  *^anatomical  articulator,"  and 
although  this  instrument  was  superior  to  the  articula- 
tors in  use  at  the  time — and,  regretfully  is  it  said,  at  the 
present  time  as  well — which  only  admit  of  the  up-and- 
down  movement,  nevertheless,  the  Bonwill  instrument 
never  came  into  general  use  because,  while  the  teeth  in 
occlusion  outside  of  the  mouth  were  ])erfectly  antago- 
nized, in  articulation  in  the  mouth  tliev  were  but  little 
better  than  the  dentures  antagonized  uijon  the  ordinary 
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articulator  which  only  admits  of  the  up-and-down  move- 
ment. 

The  terms  occlusion  and  articulation  require  defini- 
tion, that  the  confusion  frequently  arising  from  their 
synonymous  use  might  be  avoided.  Years  ago  Dr.  Bon- 
will  differentiated  between  these  two  terms  in  the  follow- 
ing manner :  *  *  Articulation  is  a  word  of  action  through- 
out, while  occlusion  answers  to  the  mere  act  of  closing 
the  teeth  and  lips  and  keeping  them  closed ;  one  is  active, 
the  other  passive. '^  In  occlusion  but  one  relation  exists 
between  the  antagonizing  teeth.  In  articulation  various 
relations  exist. 

When  artificial  dentures  are  constructed  to  accurate- 
ly represent  the  normal  movements  of  the  natural 
teeth  they  are  said  to  be  ** anatomically  articulated." 
As  previously  stated,  Dr.  Bonwill  was  probably  the  first 
investigator  in  the  field  of  endeavor  to  attempt  to  re- 
produce the  movements  of  the  natural  teeth  in  artificial 
dentures,  and  the  fruition  of  his  researches  and  genius 
appeared  in  the  presentation  of  his  **  anatomical  articu- 
lator." This  instrument,  although  suj)erior  to  those  in 
use  at  the  time  of  its  presentation  to  the  profession, 
failed  of  general  adoption  because  it  was  soon  recog- 
nized that,  while  the  teeth  occluded  and  articulated  per- 
fectly upon  the  articulator,  they  did  not  do  so  when  the 
dentures  were  placed  in  the  mouth — i.  e.,  they  occluded 
as  perfectly  in  the  mouth,  but  they  did  not  articulate 
perfectly. 

The  cause  of  this  defect  remained  unknown  until  Dr. 
W.  E,  "Walker,  in  a  paper  before  the  Southern  Dental 
Association,  November,  1895,  called  attention  to  his  dis- 
covery of  the  slant  in  the  roof  of  the  glenoid  fossa  with 
which  the  condyle  articulates.  Therefore,  in  the  forward 
and  lateral  movements  of  the  mandible,  the  condyle  not 
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only  moves  forward,  but  downward  as  well.  Dr.  Walker 
speaks  of  his  discovery  as  follows:  **Tbe  angle  in  Dr. 
Bon  will's  articulator  which  controls  the  representation 
of  the  movement  of  the  condyle  in  the  glenoid  fossa 
forms  a  right  angle  to  the  portion  representing  the 
ramus,  thus  reproducing  the  horizontally  forward  move- 
ment of  the  condyle  which  we  have  been  taught.  After 
much  study  and  experimentation  I  found  that  to  re- 
produce the  correct  articulation  of  the  casts  of  natural 
teeth  in  the  various  positions  of  the  jaw,  with  all  the 
normal  points  of  contact  of  the  cusps,  it  was  necessary 
to  increase  this  angle  until,  for  the  average  jaw,  it 
reached  an  increase  of  thirty-five  degrees  on  a  Bonwill 
articulator  thus  remodeled." 

The  downward  movement  of  the  condyle  had  been 
noted  previous  to  Dr.  Walker's  observations  by  two 
anatomists.  Luce  of  Boston  (1899),  and  Count  Spec 
(1890).  But  the  practical  application  of  this  fact  to 
the  articulation  of  artificial  teeth  rightfully  belongs  to 
Dr.  Walker,  and  his  modification  of  the  Bonwill  articu- 
lator, which  he  called  the  Bonwill-Walker  articulator, 
was  the  first  instrument  introduced  to  the  profession 
capable  of  rein'esonting  the  downward  movement  of  the 
condyle.  Recognizing  the  imi)ortance  of  measuring  the 
individual  inclination  of  the  condyle  x>ath  in  order  to  ac- 
curately reproduce  the  movements  of  the  teeth  in  each 
case,  Dr.  Walker  also  devised  an  instrument  which  he 
called  the  ** facial  clinometer,"  whereby  this  could  be 
done,  but  as  both  the  articulator  and  the  measuring  aiv 
paratus  were  exceediugly  complex  these  devices  were 
not  generally  ado])ted  by  the  profession. 

P>ut  the  correctness  of  Dr.  Walker's  contentions  in- 
duced others  to  devise  articulators  less  complex  than 
the  Bonwill-Walker.    Of  these  the  Gritman  articulator 
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CFig.  158),  ititrodnced  shortly  after  the  appearnuee  of 
the  Bonwill-Walkpr,  is  still  in  use,  ami,  while  U  is  in- 
capable of  being  adjusted  to  the  individual  condylar 
inclination,  it  has  an  average  condyle  slant  provided 
^y  a  fixed  slotted  jilate.  For  the  average  case  the  in- 
trunient  devised  hy  Dr.  Grihnan  subserves  a  most  ex- 
elJeiit  purpose.  Schwarze  {1000)  aud  Christensen 
1O02)  and  others  presented  devices  capable  of  a  down- 
►«rij  moveniont,  the  neccssitv  for  which  as  a  fundamen- 


princi])le  in  the  itrtJculation  of  artificial  teeth  was 

^  well  reeogiiized. 

Dr.  Christensen  also  presented  a  very  simple  method 

,  ^^t"  determining  the  condylar  inclination,  and,  while  the 

^"^^^thod  may  not  give  the  accurate  registration  obtain- 

>le  by  the  utilization  of  the  later  device  of  Gysi  (Cos- 

f^os,  Jauuary,  1910),  it  nevertheless  is  capable  of  yield- 

*^g  satisfactory  results  without  the  use  of  a  special 

Apparatus. 

Dr.  Christensen 's  method  consists  in  taking  the  bite 

Lin  the  ordinary  way  and  transferring  the  casts  and  bile 

Iflates  to  tlie  articulator.     Softened  wax  is  then  added 

to  the  ]>osterior  portion  of  the  bite  plates,  and  the  bite 

again  taken  with  the  mandible  in  a  protniding  position. 
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These  are  again  placed  upon  the  articulator,  the  joint 
of  which  is  adjusted  to  follow  the  protruding  movement, 
thus  fixing  the  slant  of  the  condyle  path.  Dr.  Gysi  claims 
{Cosmos,  January,  1910)  that  in  this  method,  as  well  as 
that  of  Walker's,  accurate  results  are  only  obtamed 
when  the  condyle  path  forms  a  straight  line  and  not 
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Fig.  159. — Outlines  of  Glenoid  FossiB  Obtained  by  the  Method  of  Tomss 

AND    DOLAMORE. 

The  heavy  base  line  is  parallel  to  a  line  drawn  from  the  anterior  nasal  spine  to -the 
floor  of  the  external  auditory  meatus.  All  the  fossce  outlined  were  on  the 
left  side  of  the  skull.  A,  from  skulls  with  typical  dentures;  B  and  C  from 
skulls  with  several  teeth  missing;  D  and  E  from  edentulous  skulls.  ("American 
Textbook  of  Prosthetic  Dentistry.") 

the  usual  curve,  or  S-shaped  curve  generally  recorded 
by  the  measuring  instruments. 

Fig.  159  iUustrates  the  outlines  of  glenoid  fossae  ob- 
tained by  the  method  of  Tomes  and  Dolamore,  whose 
studies  on  mandibular  movements  were  published  in 
1901. 

Fig.  160  illustrates  the  four  average  forms  of  con- 
dyle i)aths  as  registered  in  edentulous  patients  by  Gysi. 

Several  years  later  Dr.  Snow  introduced  his  latest 
articulator,  called  **the  new  century  articulator,"  also 
his  *  *  face  bow  and  plate  guides, ' '  This  articulator  closely 


THE  BITE 


531 


resembles  the  Gritman,  but  has  an  adjustment  where- 
by the  individual  condyle  slant  can  be  reproduced.  The 
*face  bow"  regulates  the  distance  the  models  should  be 
placed  upon  the  articulator  to  be  in  correct  relation  with 
he  condyle  joint,  and  is  of  the  greatest  importance  in 

ietermining  the 
reproduction  o  f 
the  normal  move- 
ments   of  the 

teeth. 

Since  then  Dr. 
Gysi  has  present- 
ed his  researches 
in  a  r  t i culation 
(Cosmos,  1910) ; 
also,  his  articula- 
tor and  face  bow 
a  r  r  a  n  g  ements, 
and  both  of  these 
devices  represent 
the  highest  form 
0  f  instruments 
measured  in 
terms  of  exact- 
n  e  s  s    and    eflS- 

ciency  m  relation  yiq.  igo.— the  four  average  forms  op  condyle 
to   the   reproduc-  ^^™-    ^^^"-^ 

tion  of  the  normal  movements  of  the  natural  teeth  in  arti- 
ficial substitutes. 

In  all  instruments  intended  for  articulating  artificial 
teeth  introduced  since  Dr.  Walker  i)resented  his  re- 
searches, the  feature  is  present  of  obtaining  the  repro- 
duction in  the  drop  of  the  ramus  owing  to  the  inclina- 
tion in  the  roof  of  the  glenoid  fossa  over  which  the  con- 
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dyle  travels,  in  the  forward  and  lateral  movements  of 
the  mandible.  In  some  the  condylar  inclination  is  in- 
variable and  fixed  at  the  average  angle.  In  others  the 
inclination  can  be  adjusted  to  the  individual  case,  after 
the  movement  of  the  condyle  has  been  obtained  by  spe- 


L- 


Fig.  161. 

cially  prepared  instruments;  and  while  the  utilization  of 
the  articulator  with  the  adjustable  condylar  inclination 
is  somewhat  comi)licated,  exactness  justifies  the  expen- 
diture of  the  additional  effort.  But  in  no  instance  can 
even  an  approach  to  the  normal  movements  of  the  teeth 
be  obtained  in  artificial  dentures  when  articulated  upon 


O" 


Fig.  162.     (Dr.  Walker.) 


instruments  in  which  the  drop  in  that  portion  repre- 
sented by  the  ramus  cannot  be  obtained.  The  followiuir 
illustrations  ^  will  make  this  clear. 

Fig.  161  represents  the  molars  upon  one  side  in  the 

*  This  illustration  is  the  faniiliar  one  iisc<l  by  Dr.  Bon  will  and  shows 
the  molars  with  the  cusps  of  the  same  elevation,  which  is  necessary  whet 
the  teeth  are  articulated  in  the  Bonwill  articulator,  but  is  a  conditioa 
rarely  found  in  the  mouth. 
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'n«sticating  position  with  tlie  lingual  and  buccal  cusps 
''^  O'ontact,  and  the  molars  upon  the  other  side  in  the 
'^^^1  Wincing  position,  the  outer  cusp  of  the  lower  molar 
in  contact  with  the  inner  cusp  of  the  upj^r  molar, 
th  articulated  upon  the  Bonwill  articulator  will  take 
*^i^^  position  shown  in  the  illustration  when  the  jaw  of 
^^^ e^  articulator  is  moved  laterally.  But  when  these  teeth 
placed  in  the  mouth,  the  doAvnward  movement  of  the 
dyle  in  the  lateral  excursions  of  the  teeth,  for  which 
provision  has  been  made  upon  the  articulator,  will 
uise  the  teeth  to  be  in  the  condition  illustrated  in 
«.  162. 


i 


Fig.  163.     (Dr.  Walker.) 

Fig.  163  represents  the  molars  with  normal  cusps 
natomically  articulated  in  the  same  movement  of  the 
^^^^andible  as  shown  above,  the  line  L  R  representing  the 
X  ^lane  of  the  short  buccal  cusps  of  the  superior  molars 
^^   and   M.      The   normally    longer    lingual    cusps    are 
>marked  by  the  line  0  P.    With  the  same  movement  of 
t:he  mandible  the  denture  is  balanced  by  the  long  buc- 
cal cusp  of  the  lower  molar  N,  meeting  the  long  lingual 
cusp  of  the  superior  molar  M.    Upon  the  other  side  the 
contact  is  also  perfectly  established,  the  long  lingual 
cusp  of  the  superior  molar  J  being  in  contact  with  the 
short  lingual  cusp  of  the  inferior  molar  K  upon  the 
plane  0  P,  and  the  long  buccal  cusp  of  the  inferior  mo- 
lar being  in  contact  with  the  short  buccal  cusp  of  the 
superior  molar  upon  the  upper  plane  L  R. 
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Fig.  164  is  a  diagrammatic  illustration  b}-  Dr.  Walker 
of  the  relative  height  of  the  buccal  and  lingual  cusps 
of  the  bicuspids  and  molars.  C  G  rei)resents  the  plane 
of  the  buccal  cusps,  E  F  the  plane  of  the  lingual  cusps. 
These  lines  are  here  represented  as  being  straight,  the 
illustration  being  diagrammatic.  In  the  mouth  these 
lines  would  follow  the  curve  of  the  line  of  occlusion. 
The  intention  here  is  simply  to  indicate  the  relative 
differences  of  the  cusps.    The  illustration  plainly  indi- 


Fio.  164. — Diagrammatic  View  of  the  Relative  Height  of  the  Buccal  and 
Lingual   Cusps   op   the    Molar   and    Bicuspid    Teeth.     (Walker.) 

cates  the  gradual  diminution  in  the  size  of  the  buccal 
cusps  of  the  superior  teeth  as  we  proceed  distally,  whore- 
as  the  lingual  cusps  increase  in  length  as  we  i)rocoo(l 
toward  the  distal  end  of  the  arch.  If  the  condyle,  in 
the  lateral  movements  of  the  mandible,  did  not  move 
downward,  owing  to  the  slant  in  the  roof  of  the  glenoid 
fossa  previously  indicated,  causing  the  downward  move- 
ment of  the  posterior  ])ortion  of  the  jaw,  interference  of 
the  cusps  would  inevitably  take  place,  and  mastication 
could  not  be  normally  performed.  Furthermore,  as  the 
angle  of  the  slant  in  the  roof  of  the  glenoid  fossa  varies 
considerablv  in  different  subjects,  it  is  necessarv^  for 
exactness  that  the  articulator  should  be  adjusted  to  each 
case,  and  to  do  this  it  must  be  provided  with  a  variable 
angle. 

Important  as  are  the  preceding  facts  in  relation  to 
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O-Hatomical  articulation,  tliey  will  avail  nothing  if  the 
n:icdels  are  not  placed  upon  the  articulator  in  correct 
*~^lation  to  the  .iointa.  Thia  can  only  be  accomplished 
t»3r  the  U3e  of  the  "face  bow."  The  average  distance 
f  ^rom  the  condyle  to  the  mesial  angle  of  the  inferior  cen- 
"tiral  incisor  is  4  inches;  it  varies  in  many  cases  from 
^%  to  4%  inches.*  If  the  models  are  not  set  upon  the 
SA  rticulator  at  the  proper  distance  from  the  joint,  when 
the  dentures  are  placed  in  the  mouth  the  condition  in- 


dicated in  the  following  illustration  is  likely  to  take 
place  (Fig.  165).  The  upper  models  in  the  illustra- 
tion are  set  upon  the  articulator  with  an  abnormal  in- 
cisor-to-condyle  distance  and  the  teeth  articulated.  The 
lower  illustration  shows  the  dentures  when  placed  in 
the  mouth,  with  the  posterior  teeth  only  in  occlusion. 
Or  the  reverse  of  this  condition  may  obtain  if  the  models 
are  set  upon  the  articulator  too  close  to  the  condyles, 
only  the  incisors  will  be  in  occlusion,  and  the  articula- 

'  Dr.  O.  W,  Clopp. 
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lion  of  the  (lentnroR  will  bo  a  failure  even  though  other- 
wise correctly  articulated. 

Before  proceeding  with  the  discussion  of  the  "bite" 
and  the  motbod  pursued  to  accurately  fix  the  models  and 
bite  plates  U])on  the  articulator,  it  will  be  advautageous 
to  considor  "anatomical  articulation"  and  what  takes  | 
place  in  the  different  ninvenieiits  of  the  mandible. 


Flu.   106.     ("AinBrici 


■Uy.") 


"Anatomical  articulation"  has  been  previously  de- 
fined as  the  accurate  reproduction  of  the  movements  of 
the  natural  teeth  in  artificial  dentures.  Pigs-  lf)6  and  167 
show  both  the  buccal  and  lingual  view  of  perfect  occlu- 
sion. In  the  following  illustration  (Fig.  168)  is  shown 
the  lateral  movement  of  the  mandible.  The  black  line 
in  the  ineiaor  region  shows  the  distance  of  the  move- 
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'**<?iit.  In  tlic  .-nrnmhiiitinn  of  friml  tlif  iiiaiKliblc  moves 
downward  upon  one  siiic,  i'r(>iitntK  n  simcc  into  which 
-i»e  food  is  forced  by  tlie  action  of  the  tongue  and  clieek. 
Caa  the  upward  movement  the  bueeal  cnsps  of  the  in- 
r«>rior  teeth,  upon  the  side  engaged  in  cnishing  the  food, 
*-"*:it<,'rdigitate  witli  those  of  the  superior  teeth,  and  are 
sxlinoiit  in  the  same  vertical  plane.     Tlie  mandible  then 


moves  toward  tlie  median  line,  the  cusjis  of  the  posterior 
teeth  iiasaiug  through  gi-ooves  or  spaces  between  the 
cusps  of  the  antagonizing  teeth. 

Upon  the  other  side,  in  the  downward  and  lateral 
movement  of  the  mandible,  the  inferior  third  molar  has 
moved  forward  and  inward.  Fig.  IfJS  shows  the  posi- 
tion of  the  tooth  with  its  buccal  cusps  in  contact  with 
the  lingual  cusp  of  the  superior  second  molar.    The  im- 


538 


THE  BITE 


[lortauce  of  the  contact  of  tlie  third  molar  with  the  st-e— ■^ 
ond  may  be  fully  realized  when  it  is  consid(>red  that  i 
the  stress  necessary  at  times  to  crush  the  food  the  man- 
dible would  be  in  danger  of  being  twisted,  if  it  were?^^'" 
not  for  this  contact  upon  the  side  opposite  to  which  the 


I 
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The  mandible  has  niovpit  dfiwiiwnrd,  sidewuys  and  upward,  nnd  is  now  mdy  ic 
bcgiti  the  finui  irusliini!  miivcniciit.  The  buroni  ouspa  of  the  bicuapid*  uid 
moUra  on  thn  right  side  nre  in  the  sBine  vertical  plane  and  inlonliiduitrd. 
The  GhhI  cmshiiiK  movement  will  be  ucvomplishod  by  the  alidiuR  of  (hi-  nianili' 
bio  back  U)  a  poailiun  of  oeeluiiion.  Tbia  diatancv  is  «hr)a-ii  by  the  afTBPt  id 
the  vertical  line.     (Dr.  Clapp  by  CourUiy  of  Dt.  W.  J.  Brady,) 

crushing  stress  is  applied.     In  the  arrangement  of  arti- 
ficial teeth  a  similar  contact  must  be  provided;  other- 
wise it  is  ([uite  obvious  the  plate  cannot  be  sustained  J 
in  position  in  the  lateral  movements  of  the  mandible. 
The  cutting  of  the  food  ia  accomplished  by  the 
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Isors.  In  tills  act  tlie  mimtlilile  moves  forward  and 
downward,  i.  c,  tlu'  inamlilile  is  protnided,  the  deffrcB 
<z>f  which  vnrios  not  uuty  in  the  individual  case,  but  in 
<3ifferent  individuals  as  well.  Or  the  int'Isive  edges  of 
the  superior  and  inferior  teeth  may  be  opposed  and  the 
«?nttiag  act  coraplcted  as  the  inferior  inoisors  move  back- 
"ward  and  n]i-\v,Trd  against  the  lingual  siirfiiccs  of  the 


I 

Fi«,  1 

■r 


iperior  teeth,  as  the  cusps  of  the  posterior  teeth  move 

ion  the  inclined  planes  of  the  antagonizing  teeth  into 

le  poBition  of  occlusion.     WHien  the  incisor  teeth  are 

SRparated    there   is    no   contact    between    the    posterior 

teeth.    As  the  incisive  edges  come  together  the  mandible 

moves  forward,  in  many  cases  at  least  about  half  the 

sio-distal  width  of  a  bicuspid,'  and  complete  contact 

Dr.  0.  W.  Clspp,  "Anatomical  Articulation." 
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of  the  ])Ostorior  tooth  is  ostablisliod.     But  the  eontac'i' 
so  ostnl)lislio(l  hol\v(»on  tho  posterior  tooth  is  diflferent- 
froui  that  ostablishod  in  the  crushing  movement.     Th(r- 
buccal  cusp  of  tho  superior  first  bicuspid  is  now  in  di- 
rect contact  with  the  buccal  cusp  of  the  inferior  second 
bicusjMd  and  the  mandible  is  in  extreme  protrusion.  The 
contact  just  described  is  established  by  the  antero-jws- 
terior  curve  of  the  occlusal  surfaces,  known  as  the  Com- 
pensating Curve  or  the  Curve  of  Sjjee  * 

Dr.  George  W.  Clapp,  in  his  *'The  Mechanical  Side 
of  Anatomical  Articulation,*'  writes  as  follows  concern- 
ing tho  above  movements  of  the  natural  teeth : 

**We  see,  first,  that  in  the  position  of  direct  occlu- 
sion and  that  of  lateral  occlusion  the  teeth  interdigitate 
with  almost  the  accuracy  of  year  teeth.  We  see  also 
that  in  all  ]iositions  where  great  force  is  to  be  exerted 
the  mandible  lies  in  contact  with  the  upper  denture  at 
three  or  more  widely  separated  points.  By  thus  sup- 
jiorting  the  mandible  against  tipping,  it  is  possible  for 
the  temi)oral  and  massotor  muscles  of  both  sides  to  exert 
their  power  in  tho  final  biting  or  shearing  movement, 
end  in  the  final  crushing  movement.  The  jmwer  of  the 
,iaw  is  thus  greatly  increased  over  that  which  would 
result  from  tho  i)ull  of  only  one  set  of  these  muscles. 

*^  Groat  as  are  tho  advantages  of  these  mechanical 
arrangements  to  Ww  natural  denture,  those  resulting 
from  similar  articulation  of  artificial  dentures  are  great- 
er. Tli(»  tooth  of  tho  natural  denture  cannot  be  easily 
dislodged,  but  if  tho  artificial  dentures  are  ])oorly  articu- 
lated thoy  may  be  so  easily  dislodged  as  to  make  mas- 
tication imi^racticable." 

The  Bite.— Having  i)repared  the  casts  as  indicated  in 

*  Dr.  Oysi  clninis  that  tlio  '  S-oiiiponsatinp  curve '*  does  not  play  any 
compensatory  part   in   the   direct   forward  bite. 


1 

^Bpter^C-XVU,  a  base  jilate  of  Iiase  plate  ooraposition— 
Ma  niodelintr  coinpnsition  or  the  vulcsmizcd  plate  (soe 
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Hlhle  viilciitiizafion  metliod)  may  be  used— is  prepared 
■conform  to  the  nutliiies  prejtared  for   the  superior 
Hkt.    lis   lulaptiition    is  tested   by  trial    in   tlie  mouth. 

1 
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and,  when  satisfactory,  and  prior  to  adding  the  roll  of 
softened  wax  to  the  gutta  percha  base  plate,  a  line  is 
drawn  upon  the  patient's  face  from  the  lowest  point  of 
the  external  auditory  meatus  to  the  lowest  point  of  the 
ala  of  the  nose  (Fig.  170).  This  line  indicates  the  **oc- 
elusal  i)lano,"  and  the  occlusal  surface  of  the  upper 
trial  i)Iate  is  to  be  made  on  a  parallel  line  with  it. 

Having  prepared  the  line  of  the  '* occlusal  plane" 
upon  the  patient's  face,  base  plate  wax  is  softened  and 
molded  into  a  roll,  ada])ted  to  the  ridge,  and  attached 
to  the  base  jjlate  by  means  of  a  heated  sjmtula.  The 
base  plate  with  the  wax  attached  to  it  is  now  known  as 
the  *' trial  plate."  Wliile  the  wax  is  still  soft  the  trial 
l)late  is  placed  in  the  mouth,  and  the  blade  of  a  suitable 
knife  is  pressed  against  the  occlusal  surface  of  the  wax 
upon  one  side,  while  the  trial  i)late  is  supported  in  posi- 
tion until  the  projecting  portion  of  the  knife  is  parallel 
with  the  line  drawn  upon  the  face  as  shown  in  Fig.  171 
(see  jirevious  illustration).  The  flattened  surface  of 
the  wax  formed  by  the  jjressure  of  the  blade  of  the 
knife  will  later  be  altered,  but  securing  this  plane  of 
the  occlusal  surface  of  the  wax  will  materially  aid  in 
securing  tlu?  desired  result  in  the  articulation  of  the 
artificial  dentures.  Having  prepared  the  one  side  of 
the  trial  i)late  as  desired,  the  other  side  is  made  to  cor- 
respond with  it.  This  should  be  done  outside  of  the 
mouth. 

When  the  trial  i)late  has  been  prej^ared  as  indicated 
it  is  rejjlaced  iu  the  mouth,  and  the  lips  allowed  to  form 
naturally  over  the  wax.  The  l)lade  of  a  knife  is  care- 
fully  inserted  between  tlie  lips  and  tliis  line  is  indicated 
upon  the  wax  and  known  as  the  *'rest  line."^  The  oc- 
clusal i)ortion  of  the  trial  plate  is  now  trimmed  to  within 

» George   W.  Clapp. 


/Ifi  of  an  inch  of  this  line,  i.  c..  the  occlusal  surface 
'f  the   trial  plate  projpcts  l/l(i  of  an  inch  below  the 


ne  of  Ihe  upper  Up  upon  tliu  wux  (see  Fiy.  172).  The 
cclnsal  plane  of  the  was  previously  formed  should  not 
itturbed. 

is  now  softcaed,  formed  into  a  roll,  and  ad- 
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justed  to  the  lower  base  plate  iiftor  the  metho< 
eated  for  the  superior  base  phito.  The  uppe: 
2»Iate  being  in  position,  the  low^r  i><  |il;ired  in  the 


i:  Hkst  Ltnb.    (Ur.  C'liiDii.) 


and  tlie  patient  instructed  to  close  the  jaws  gcntlj 
the  lips  lightly  touch.  The  softened  wax  upon  the 
trial  phite  will  lie  pressed  into  the  correct  form  i 


p 
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opi'lusal  plnni'  l»y  tlip  upper  trial  plate.    The  lower  trial 
f>l;jle  iipir-ars  sliort,  niid  iK  iu  reality  sliorter  than  tlie 

! 

]  d 

1 

- ,,s,.  Exiu-M  l]..^  ..i-   U.i..iH. 

fclabtil  md9  or   the  ule  and  aoptuiti  droop  and  lh»  tisnuus  in  the  IshUJ  in- 
■  Mxta  rink  inward.     (Thia  pii-tiirr  nnd  Fii,  174  were  tukcti  iu  the  sume  liglit 
H;M  (h>^  Mini-  tiiim.  unit  illustralit  vrry  Mmrly  iha  |io»>ihil[ttPB  in  rratoriitiori.; 
HjCDr.  G-iraf  W,  Pliipi',) 

Bth  to  lie  used,  but  as  the  inferior  anterior  teetli  are 
Banfted  to  nrtieulate  with  the  lingual  surfaces  of  the 

superior  anterior  teeth,  adequate  room  exists  for  titet| 
use  of  a  suitable  tooth. 


if  the)  mt)Ut!i  hiivc  !xi?ii  lifted  by  niakiiiK  thf  pU\c  liiilh  itv.-r  ihc  mHiiiid 
iDtraat  tbc  BppeoraDDo  here  and  in  F:a.  173,  iiroccdine  iUu*- 
tration.     (Dr.  Clapp.) 

Next  attention  is  given  to  the  labial  anrl  buccal  con- 
tours to  restore  as  far  as  possible  the  normal  expression  J 
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of  ihe  face.    The  wax  may  be  trimmed,  or  additions  may 

'  made  in  different  regions  until  the  countenance  ap- 

Brs  to  have  giiined  the  closest  approach  to  the  normal, 

Kcb,  in  almost  all  cases,  can  only  be  surmised.     This 

Mdure  is  well  illustrated  in  the  following  illustra- 

Fig.  173  shows  the  patient  with  the  sunken  ap- 

'ance  of  the  tissues  about  the  lips  and  cheeks.     Fig. 

t  shows  the  patient  with  tiie  trial  plates  in  position 

I  the  contour  of  the  face  restored. 

["The  High  and  Low  Lip  Line.— It  is  generally  ob- 

ved  that  in  tiilking  the  teeth  are  more  or  less  ex- 

tcd  to  view,  and  iu  smiling  a  still  greater  exposure 

,he  teeth  is  made.    Usually  in  the  act  of  smiling  the 

«r  Up  is  raised  to  about  the  neeks  of  the  teeth,  and, 

itlie  hest  artistic  effects  are  jiroduced  when  the  arti- 

b]  teeth  are  arranged  in  accordance  with  the  natural 

the  patient  is  instructed  to  raise  the  lip  as  he 

fcild  do  naturally  in  smiling,  and  a  line  is  marked  upon 

I  trial  plate  indicating  this  position,  as  illustrated  in 

175.     This  is  kno\vn  as  the  "high  lip  line."     The 

ance  from  this  Hue  to  the  edge  of  the  wax  obviousiy 

Bicates  the  lt*ngth   of  the  artificial   crown,  excepting 

I  portion  to  be  embedded  in  the  vulcanite.    Obviously, 

,  it  15  safer  for  the  esthetic  reqairements  of  the  den- 

i  if  the  porcelain  of  the  artificial  teeth  is  exposed  to 

r  to. the  exclusion  of  the  vulcanite,  even  though  they 

mid  he  a  trifle  longer  than  what  would  ap^iear  as  the 

natural  length  of  the  tooth. 

The  patient  is  next  requested  to  depress  the  lower 
lip,  that  the  "low  lip  line"  might  be  recorded  upon  the 
trial  plate  for  similar  reasons.  As  a  rule,  the  lower  lip 
is  depressed  but  a  very  short  distanec,  and  when  the 
jiiws  are  opened  the  teeth  are  carried  beneath  the  line 
of  the  lower  lip.     Furthermore,  as  the  artificial  teeth 


r 
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for  the  lower  denture  conform  to  those  selected  for  the 
upper,  thp  esthotio  effect  as  indicated  is  effectively  cur- 
ried out  even  though  the  "low  liji  line"  is  not  murlie'i 

1 

1 

r'i 

1 

^  4r  J 1 

IT  'h1 

k 

F:g.  175.— Mahkinu  thk  HrciH  Line.     (Dr.  C!a|i|,-1 

upon  the  inferior  trial  plate.     It  is  a  hetter  pUiu,  how- 
ever, to  register  this  line  upon  the  wax. 

When  the  length  of  the  anterior  teeth  has  tliiis  l«.eti 

i 
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«letenniiie(l,  the  sptice  the  six  anterior  teeth  are  to  oc- 
<i]py  is  next  indiuatod  upon  tlie  wax.  In  noniial  cases  it 
^  be  found  that  the  distal  angle  of  the  superior  ous- 
Hs  at  the  corner  of  the  orifice  of  the  moutli  when  the 
(are  in  a  state  of  rest.  This  distance  is  subject  to 
t  alight  variations.  Wlien  tlie  orifice  is  unusually 
i  its  corner  may  be  posterior  to  tlie  distal  angle  of 
rid,  and  wlien  unusually  small  it  may  he  anterior 
Tlie  judgment  of  the  prosthetist  must  here  be 
illy  esorcised  tliat  suitable  artistic  results  may  be 
lined  in  tlie  finished  denture. 
i  indicate  the  distance  upon  the  trial  i>late,  an  in- 
nt  is  inserted  k'tween  the  lips  and  gently  moved 
*  corner  of  the  orifice  and  a  line  marked  u]ion  the 
The  same  procedure  will  yilace  the  mark  upon 
bther  side,  in  Ixith  instances  care  being  tiikcn  not  to 
Irb  the  reposeful  position  of  the  lips. 
he  Median  Line.  — The  artistic  effect  of  the  finished 
iijittcr  how  comjiletely  realized  in  all  other 
•cts,  will  he  almost  entirely  destroyed  if  the  an- 
■  teeth  are  nof  arranged  to  correspond  to  the  me- 
\  line  of  tlie  face.  The  fripuum  of  the  upper  lip  usu- 
Ily  marks  this  line,  hut  in  some  instances  it  will  be 
found  to  be  on  one  or  the  other  side  of  tlie  median  line 
.of  the  face.     The  face  should  be  closely  inspected  that 

Kaedian  line  may  be  correctly  marked  ni)on  tlie  trini 
s,  Tiie  iihiltrum,  or  groove  in  tlie  middle  of  the 
r  lip,  as  a  rule,  is  a  reliable  guide  in  indicating 
this  line.  Pig.  17fi  shows  the  bites  with  the  lines  upon 
it  as  indicated  in  the  foregoing  discussion. 

Mounting  the  Casts  with  Trial  Plates  in  Position.— 
.\s  piwioiisly  indicatc'd,  no  niiitter  how  accurately  the 
articui.-itor  may  reproiluce  the  movements  of  the  man- 
dible, unless  the  easts  .-ire  placed  in  the  same  relation  to 
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the  condylar  joint  of  the  articulator  as  the  niituriil  jaws 
occupy  to  the  teniporo  iiijinililiiilar  articiiUitioii,  the  ar- 
ticulation of  tlie  artificial  toeth  will  ho  a  failure.     At-- 
curncy  in  this  regard  can  only  he  obtained  in  the  use 

of  the  "face  linw."    Until  the  Gysi  artlnilntor  niii>pareci 

^gm 

'^K^S^        HIGH  LINE-    ^. 

W.^C^             «« TLIN£^ 

\.^ORN£R  OF  MOUTH        ^ 

t       -DISTAL  Sloe 
^          2r<f  MOLAK 

^1^                        LOW  Ul.'S^ 

I'l...    17li,      (AfNT   Dr.   CI; J 

which  also  includes  tbf  prim:ij)le  of  the  ■■fiu-e  bow,"  lin' 
Snow  face  how  was  the  instrument  in  general  use  for 
determining  the  position  of  the  casts  upon  the  articula- 
tor.    The  Snow  face  how  can  be  utilized  in  conjunotion 
with  the  Gritman  articulator.    In  fact  the  original  Snow 
face  bow  was  designed  for  adjustment  upon  the  Griima^ 
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Fig.  177  illustrates  the  face  bow,  with  the  old  form 
*f  the  moutli  piece;  more  recently  Dr.  Snow  has  intro- 
InoiHi  a  new  form.    When  intemied  for  use,  the  curved 
X  Portion  of  the  "mouth  piece"  is  heated  and  forced  into 
fhe  npjier  bite  plate  in  such  manner  that  the  stem  of  the 
I  piece  will  be  parallel  with  the  occlusal  plane  of 
i  trial  plates,  and  also  project  from  the  median  line 


^^)US 


the  plates.     Care  should  be  taken  not  to  destroy  the 
lear  markings  upon  the  was,  previously  made,  in  ad- 
lusting  tlte  mouth  piece. 

The  next  step  in  the  procedure  is  to  locate  the  posi- 
tion of  the  condyles  upon  the  face.  By  placing  the  fore- 
finger ,i"st  at  the  external  auditory  meatus,  and  the 
thumb  on  the  face,  and  requesting  the  patient  to  open 
and  close  the  mouth,  the  position  of  the  condyle  will 
be  readily  detennined.  Dr.  Gysi  gives  the  usual  loca- 
tion, as  shown  in  the  accompanying  illustration,  about 
10  mm.  in  front  of  the  trnfiii.'i  of  the  ear  and  on  a  line 
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toward  tlio  oiitor  coriKM*  of  tho  oyo.    When  the  i)osition 
of  the  (»on(lyl(»  has  b(M»n  detenniiieil  it  should  be  plainly 

marked  upon  the  face  with  a   lead 
pencil. 

The  bite  plates  with  the  project- 
ing stem  of  the  mouth  piece  are  now 
returned  to  the  mouth.  The  project- 
ing stem  should  extend  forward 
fiom  the  median  line.  The  face  bow 
is  now  adjusted  to  position.  It  is 
]  provided  with  a  movable  pointer  at 
each  end,  and  a  clamping  nut  to  lock 
riZ^  178.— Position  op  the  pointer.  The  central  portion  of 
THE  Condyle  UPON  ^ho  bow  has  a  swivcl  clamp  perfo- 

THE     rACK.     (dysi.)  *^    *^ 

rated  for  the  reception  of  the  stem 
of  the  mouth  i)iece,  and  a  set  screw  which  fixes 
the  stem  in  the  desired  position.  In  adjusting  the 
face  bow,  with  one  end  in  each  hand,  the  stem 
of  the  mouth  piece  ])asses  through  the  opening  in  the 
swivel  clamp,  and  each  ])ointer  is  set  firmly  against 
the  mark  upon  the  fa<*e,  until  the  same  number  of  marks 
on  the  })oi liters  apjx^ar  between  the  frame  of  the  bow 
and  the  face  on  ea(*h  side.  This  is  necessary  to  insure 
centering  the  (*asts.  When  this  has  been  accomplished 
the  ])ointers  an*  locked  by  the  (^lamping  nuts,  and,  while 
supi)orting  the  head  of  the  i)atient  and  carefully  guard- 
ing against  disi)lacenient  of  the  bow,  the  swivel  clamp 
is  firmly  locked  upon  the  ])rotruding  stem  of  the  mouth 
l)i(»ce. 

To  facilitate  the  accurate  placement  of  the  face  bow 
Dr.  J.  N.  Protlu^ro  d(»vis(Kl  an  attachment  for  each  of  its 
ends.  The  Prothero  device  has  a  sliding  rod  adaptable 
to  the  external  oi)ening  of  each  ear,  and  screws  by  which 
the  ])ointers  of  the  fa(»e  bow  may  be  correctly  adjusted. 
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^^^Fig.    17!l   illustnilos    llio    Pi-olliprn   iittii.-hiuout.   I'nce 
^^^^r  in  |>ositi(>u. 

1 

rid.  ITS.  — K,rF.  Il..«   FN  !■..-..;.. .V  ..■,  IMii  M-.  1  N.  1 
^      Willi   T   [liuct-  projeiitiiiB   fliruj^li  .-'■iiwl  (l..nii,  on  iM-r   l>'.w.      (Ur.   Ufi.r«t 

H  The  face  Ijow  and  bite  plates  in  position  are  now 
■moved.    The  inner  surface  of  each  pointer  is  grooved 
ftt  to  fit  the  jjin  extoudinf,'  outward  from  the  joint  of 

J 
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the  articulator.  The  clamping  nut  about  each  pointer 
having  been  loosened  prior  to  the  removal  of  the  face 
bow,  the  pointers  are  pushed  in  as  far  as  possible  and 
locked.  In  adjusting  the  face  bow  to  the  articulator,  it 
is  spread  out,  and  the  grooves  within  the  pointers  ad- 
justed to  the  projecting  pins  of  the  articulator  joint. 

The  trial  plates  should  now  be  adjusted  so  that  the 
occlusal  surface  is  parallel  with  the  lower  bow  of  the  ar- 
ticulator. This  is  easily  arranged  by  moving  the  face 
bow  up  or  down  so  that  the  stem  of  the  mouth  piece  is 
parallel  with  the  surface  of  the  table. 

The  upi)er  cast  is  now  i)laced  in  its  trial  plate,  and 
the  upper  bow  of  the  articulator  is  adjusted  to  position 
and  the  cast  attached  in  the  usual  manner  with  plaster. 

When  the  i)laster  holding  the  upper  cast  in  position 
has  set,  the  articulator  is  inverted,  and  the  lower  cast 
placed  in  its  trial  plate.  The  bow  of  the  articuhitor  is 
adjusted  to  position  and  the  cast  attached  thereto  in 
the  usual  manner.  In  this  way  alone  can  the  casts  be 
l)laced  upon  the  articulator  to  make  possible  anatomical 
articulation. 

The  Determination  of  the  Condyle  Paths.— The  posi- 
tion of  the  casts  upon  the  articulator  in  relation  to  the 
joint  having  l)een  fixed,  it  is  now  necessary  to  determine 
the  inclination  of  the  condyle  path  of  that  particular 
case.  In  the  beginning  of  the  chapter  reference  wns 
made  to  the  researches  of  Dr.  Walker,  which  clearly 
demonstrated  the  importance  of  articulating  artificial 
teeth  ui)()n  an  articulator  capable  of  reproducing  the  in- 
cline of  the  condvle  in  the  forward  and  lateral  move- 
inents  of  the  mandible.     Dr.  Walker  also  showed  why 

9 

artificial  dentures  articulated  upon  the  Bonwill  articula- 
tor, wliicli  is  only  capable  of  a  horizontal  or  forward 
movement,  inevitably  proved  a  failure  when  articulation 
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^as  attempted  with  them  in  the  mouth,  such  articula- 
tors being  but  little  better  than  the  plain  line  articula- 
tors. Many  of  the  instruments  that  were  introduced 
after  Dr.  Walker's  researches  appeared  were  arranged 
with  condyle  slots  of  average  inclination,  which  approx- 
inijites  33  degrees  from  a  line  drawn  from  the  ear  to  the 
^ose,  as  shown  in  illustration.  This  measurement  of 
tUe  average  inclination  of  the  condyle  path  accords 
^vith  the  researches  of  Gysi.  These  were  published 
m  the  Cosmos,  January,  1910.  For  cases  which  con- 
form to  the  above  measurement,  artificial  dentures  ar- 
ticulated upon  instruments  with  the  fixed  average  con- 
dyle inclination  give  excellent  results.  But  for  those 
<^^ases  with  a  marked  deviation  from  the  average  in- 
clination of  the  condyle  path,  the  best  results  cannot 
be  obtained. 

As  the  method  for  determining  the  condyle  path  is 
easily  mastered,  therefore,  the  indicated  procedure  in 
each  case  is  to  ascertain  the  inclination  that  a  closely 
approximating  angle  can  be  fixed  upon  the  articulator, 
so  that  the  artificial  dentures  articulated  under  condi- 
tions most  closely  resembling  those  of  the  natural  teeth 
obviously  will  afford  the  very  best  results  in  the  uses 
for  which  they  are  intended.  For  the  Snow  articulator 
and  face  bow  the  method  is  as  follows:  Two  auxiliary 
pieces  are  furnished  with  this  articulator,  known  as 
**bite  gauges"  (Fig.  180).  The  **bite 
gauges"  are  forced  into  the  occlusal 
surface  of  the  lower  trial  ])late,  as  shown 
in  Fig.  181.  When  the  upper  and  lower 
trial  plates  are  brought  together  the 
conical  projections  of  the  bite  gauges  produce  two 
openings  in  the  wax  of  the  upper  trial  plate, 
as    shown    in    Fig.    182.      The    trial    plates    are    re- 
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Itlaced    in     the    patient's    mouth,    and    tUe  i)atient      is 
requested  to  slightly  protrude  the  mandible.    "When  tb'» 
is  done  the  mandihie  is  forced  ajrainst  the  upper  jtmv 
until  the  wax  of  tlie  upper  and  lower  trial  plates  is  //i 
contact  in  its  anterior  region,  as  shown  in  the  aoconJ- 
panying  illustration.     In  this  position  a  spnce  will  also 
he  ohRerA'ablp  in  the  posterior  region  of  the  trial  plates, 
wliii'h   is   miiintJiinrt!    Iiy  tlic   ooiiifiil   iirojcclions   of  the 


I 


bite  gauges.  The  trial  plates  are  secured  in  the  anterior 
contact  by  means  of  staples,  as  seen  in  the  illustration, 
and  when  thus  secured  in  position  they  are  removed 
from  the  mouth  and  by  means  of  a  hot  instrument  the 
wax  is  melted  between  the  up]*r  and  lower  trial  plates, 
in  tile  anterior  and  posterior  region,  to  more  firmly  sus- 
tain their  relation.  Any  alteration  that  might  now  oc- 
cur in  the  relation  between  the  two  trial  plates  would 
cause  an  inaccurate  reproduction  of  the  condyle  slant 
upon  the  articulator. 
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Tic  upper  trial  plate  with  the  lower  attached  to  it 
t  placed  in  iiosition  upon  the  upper  cast,  and  sub- 
|ed  iu  its  exact  relsition  to  the  cast  by  flowing  melted 
I  at  Iho  edge  of  the  trial  plate. 

The  screws  which  fasten  the  condyle  slots  are  turned 
"lb  loosen  the  slots,  and  the  spring  which  holds  the  two 
parts  of  the  articulator  in  motion  is  disengaged  from 


the  lower  [ortion  of  the  articulator.  The  articulator 
with  the  trial  jilates  iu  position  is  noxt  iuvcrted  and  the 
lower  cast  accurately  placed  in  the  lower  trial  plate. 
In  order  to  place  the  lower  east  in  position  it  will  be 
necessary  to  adjust  the  condyle  slots  of  the  articulator 
to  a  certain  inclination,  determined  by  the  space  Itctween 
the  trial  plates  in  tlie  posterior  region.  When  the  lower 
:  is  perfectly  adapted  to  the  lower  trial  jilate  tlie  set 
ws  are  turned  and  the  condyle  slots  fixed.     In  some 
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cases  the  two  slots  show  a  differenrc  iu  tlioir  angle  of 
iaelination.  This  most  likely  is  due  to  the  actual  differ- 
ence existing  between  the  slant  of  the  two  eondyk-s. 


Tin.  183. — GETTiKa  THE  PiMyrnroED  Brre. 
The  Bt'parutiir  l«twi'en  tritiJ  v\u\kb  nt  heels,  its  n'i'i)nlc<l  lUiU  rniii]iiaiii«l  b>'  tlm 
liiti'  Kaugi-s,  iH  pluurly  nhowu.  (Dr.  Clnifii.)  ^ 

WHien  the  slots  of  the  articulator  have  been  set  by 
turning  the  screws,  the  staples  holding  the  trial  plates  J 
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("getlier  and  the  bite  gauges  are  to  be  removed,  and  the 
spring  i-elumt'd  to  its  position  upon  tlie  articulator. 

The  Compensating  and  Lateral  Curves.— When   tlie 
'■♦'ndrlc  path  )i;is  het-ii  dfti'niiincil.  tlic  owlusjil  surface 


pjp.  J»4.— Awi 


iC  trial  plates  is  made  to  conform  to  two  curves,  as 
ted,  whidi  muiiitain  the  dentures  in  position  in 
forward  ^  and  lateral  movements  of  the  mandible, 
purves  will  form  part  of  the  arc  of  a  greater  or 
rele.  in  jtroportion  as  the  condyle  slant  is  near 
the  horizontal^,  e.,  the  nearer  the  incline  of  the  con- 
dyle a[iproaches  the  horizontal,  the  less  marked  these 
curves  will  be.  The  coijiiM-'nsating  curve,  or  curve  of 
Spee,  rnns  in  the  antero-posterior  direction,  as  illus- 
trated in  Fig.  185.  The  lateral  curve  extends  from  the 
'The  mcrhaiuciil  aide  uf  anatomiral  nrticutatioD, 
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buccal  to  buccal  side,  and  is  at  right  angles  to  the  co 
pensating  curve. 

We   cannot  do   better  than  quote  Dr.    George 
Clapp  's  ^  clear  description  as  to  the  formation  of  the 

curves : 


**Upon  the  occlusal  si^^^^' 
face  of  the  lower  tri  ^^^^^ 
plate,  which  was  made  fl^  -^^^ 
and  has  not  been  change«»  -^2^» 
is  dusted  a  white  powde  -^^^^^ 
such  as  soapstone  or  ta-^^^* 

Fia.l85.-.THE''CunvKOKSPEE."  ^.^j^    sufficient    CVeC^  ^^- 

ness  so  that  any  scratches  upon  that  surface  wi  .^^^" 
show.  The  trial  plates  are  then  closed  together  an  m:^^^ 
gentle  pressure  is  made  from  the  most  anterior  por*^  ^^^' 
tion  of  the  u])per  model  to  the  most  anterior  i)ortion  o^^^^^ 
the  lower  model  by  means  of  the  thumb  and  finger.  B^ 
pressure  on  the  anterior  end  of  either  condyle  slot  th^ 
upper  model  is  moved  laterally  back  and  forth  severa 
times.  When  the  trial  plates  are  separated  it  will  b< 
soon  that  tho  occlusal  margin  of  the  upper  trial  plate  oi 
one  side  has  rubbed  tho  powder  noticeably  in  several 
si)ots.  If  both  occlusal  surfaces  are  smooth  and  level 
this  rubbing  will  probably  occur  first  in  the  bicuspid 
region.  This  is  shown  by  the  dark  spot  on  the  occlusal 
surface  of  the  lower  trial  plate  at  the  location  of  the 
right  bicuspids  in  Fig.  186. 

^^The  wax  of  the  lower  trial  plate  is  now  scraped 
whore  tho  })owdor  was  rubbed.  For  this  some  workers 
prefer  an  old  blade  from  a  safety  razor,  and  some  pre- 
fer a  woodon-liandlod  ink  eraser,  such  as  is  common  in 
business  offio(»s.     Wh(»n  the  wax  in  the  rubl>ed  area  has 

'  Dr.  (Jysi  clainis  that  tlio  riirvo  of  Spec  <loe.s  not  play  any  part  in  tho 
forwar<l  bite. 
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IpHowed  Bomowhat,  fresh  powder  should  be  dusted 
the  nibbiug  and  strainng  process  repeated. 
Ithe  neeessary  technique  has  been  acquired  the 
%g  or  carving  can  be  done  rapidly,  since  the  in- 
5»us  of  the  first  rubbing  will  prove  a  reasonably 
irate  guide  for  extensive  carving.  But  it  cannot  be 
ed  too  htrnn;;ly  u]ion  dentists  who  care  to  iinatomi- 


rtienlate  dentures  that  in  the  first  two  or  three 
I  trial  plates  there  should  be  given  to  this  carving 
\  time  and  attention  to  demonstrate  the  princijiles 
Jiods  involved.  The  time  spent  in  doing  this 
ng  ample  rewards  in  the  future.  Trial  plate 
I  will  never  again  otTer  difficulties, 
iris  form  of  carving  should  be  continued  on  one 
Uy  until  the  upper  trial  plate  rubs  the  powdered 
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surface  of  tue  lower  to  the  outer  margin  on  that  sicle. 
The  other  side  mav  then  be  carved  in  like  manner.    XTViis 
is  as  far  as  this  fonn  of  carving  should  be  carried,  sixice 
it  is  not  desired  to  lower  the  labial  margin  of  the  lo  "«^er 
trial  plate.     If  the  trial  i)lates  be  now  closed  toget  lier 
and  examined  from  the  lingual,  it  will  be  seen  that,  wlaile 
the  outer  margin  of  the  lower  trial  plate  remains  un<Jis- 
turbed,  the  occlusal  surface  has  been  considerably       in- 
clined toward  the  lingual.    This  inclination  will  be  Ic^sJi-st 
in  the  molar  region  and  greatest  at  the  median  lin^3^- 

''If  the  upj)er  model  be  moved  to  the  right  the  t  j^i«il 
plates  will  now  remain  in  contact  on  the  left  side,    "l>^i^t 
separate  noticeably  in  the  molar  region  on  the  ri^ir^^^' 
The  amount  of  separation  will  dei)end  almost  wholly^      ^^^^ 
the  inclination  of  the  condyle  slots.     If  this  inclinati*^^ 
be  very  slight,  say  only  10  degrees,  separation  betw^3?«^'^ 
the  heels  will  be  slight.    If,  however,  the  inclination.        ^^ 
the  condyle  slots  be  33  degrees,  which  Gysi  thinks?         ^^ 
the  average,  the  sei)aration  will  be  noticeable.     If    ^1^^ 
inclination  of  the  condyle  slots  should  be  60  or  70    ^^^^* 
grees,  as  is  found  in  some  cases,  the  separation  will  *^^ 

verv  marked. 

*'Tlie  next  task  is  to  so  continue  the  curves  in  the 
clusal  surfaces  of  both  trial  plates  that  this  separatJ 
in  th(»  lateral  inoveuK^nt  nuiy  be  overcome.    This  may 
(lone  by  building  up  the  heel  of  the  lower  trial  plate  ir 
the  compensating  curve  and   then  carving   the  heel 
the  upi)er  trial  plate  to  fit  the  lower  as  thus  built.^ 

*'The  heel  of  the  l()W(»r  trial  i)late  is  built  up  as  fo/- 
lows:     Cut  a(*r()ss  one  end  of  a  sheet  of  base  plate  wa:V 
as  it  (*()m(\s  in  the  box,  making  a  strip  about  three- fourths 
of  an  inch  wi(l(^     Soften  this  on  one  side  and  fold,  am/ 

M'rcdit    tor    \\w    follow iiijj   im'tho«l    shouM  tx?   given   to    Dr.    E.  S.  Ul- 
savtT.      It    is   one   of   \\\v   l)est    mechanical  steps   in   this   inetho<l. 
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repeat  the  softening  and  folding  until  a  roll  has  been 
niiulc  which  is  soft  all  the  way  through.  With  gentle 
heat  sol'tcn  one  heel  of  the  lower  trial  plate,  plaee  the 
little  roll  thus  nijuJe  on  the  heel,  and  attaeh  it  firmly 
hy  means  of  a  hot  spatula  thrust  through  the  roll  and 
into  the  wax.  When  this  union  is  suifieiently  firm  for 
vorking  purjtoses,  moisten  with  water  the  oeflusal  sur- 


fjict'  of  the  upper  trial  i)Iate  directly  over  the  roll.  Be- 
fore bringing  the  trial  plates  together,  move  the  upper 
model  about  one-eighth  of  an  inch  toward  the  side  on 
which  the  roll  is  attaehed.  With  the  upper  thus  moved 
laterally,  press  the  models  together  until  the  trial  plates 
come  in  eontaet  on  the  side  opposite  to  tlie  roll  (Fig. 
187).  Separate  the  trial  plates  and  trim  away  the  excess 
of  wax  to  the  lingual  and  huecal  margins.  It  will  be  ob- 
served that  the  upper  ridge  did  not  flatten  the  roll  hori- 


564  THE   BITE 

zontally,  but  that  this  surface  shows  an  inclination  up- 
ward and  backward  from  the  occlusal  surface  of  the 
lower  trial  plate.  This  is  the  beginning  of  the  com- 
pensating curve.  This  surface  also  slopes  lingually— 
that  is,  the  elevation  is  less  at  the  lingual  margin  tlian 
at  the  buccal  margin.  This  is  the  beginning  of  the 
lateral  curve  in  this  section. 

*^It  has  been  suggested  that  the  upper  model  be 
moved  laterally  only  about  one-eighth  of  an  inch,  because 
it  is  found  that  if  the  model  be  pulled  farther  the  com- 
I3ensating  and  lateral  curves  are  exaggerated.  So  far 
as  we  are  able  to  determine  at  present,  practically  all 
the  benefits  that  would  be  possible  from  even  the  most 
exaggerated  curve  are  secured  by  the  curve  that  results 
from  moving  the  upper  model  one-eighth  of  an  inch. 
Dentists  who  wish  to  carry  their  education  out  in  this 
matter  will  find  it  profitable  to  make  a  set  of  trial  plates 
and  in  carving  to  move  the  upper  model  as  far  laterally 
as  the  articulator  i)ermits.  This  will  give  an  understand- 
ing of  the  compensating  and  lateral  curves,  which  will 
be  impossible  of  attainment  by  any  other  means.  When 
the  ui)per  model  is  allowed  to  return  to  a  position  of 
central  occlusion,  the  trial  ])lates  will  be  kept  a})art  hy 
the  built-up  heel  of  the  lower  (Fig.  188).  At  the  point 
of  contact  with  the  lower,  the  upper  must  be  carved  to 
])ermit  the  trial  i)lates  to  come  together  all  around.  Be- 
gin sera])ing  at  the  buccal-occlusal  margin  in  the  cuspid 
region,  s(*ra])ing  harder  as  the  heel  is  approached.  The 
scraped  surface  of  the  upper  should  have  just  the  same 
u))ward  and  backward  inclination  as  the  built-up  heel  of 
the  lower.  Tt  should  have  just  the  same  lateral  cune, 
so  that  in  the  jmsition  of  central  occlusion  the  built-np 
surface  of  the  lower  and  the  scraped  surface  of  the 
u]>per  show  nearly  exact  contact. 
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IBP 
'"The  hct'l  of  the  iipper  should  be  scraped  in  a  curve 
icwhat  loiigfr  thau  that  shown  by  the  built-up  wax 
lliu  lower  trial  plate.  That  probably  extended  for- 
^v-^rd  only  to  the  hieiispids.  It  t(?rminated  abruptly, 
'*>«iv!iiff  a  sort  of  'jiimping-ofT  ]ilaee.'  The  cnrvp  of  the 
•*X'!ier  necessary  to  fit  the  built-up  lower  may  be  carried 


forward  to  the  location  of  the  cuspid.  When  the  trial 
■jilates  are  in  contact  all  around  this  will  leave  a  trian- 
^ilar  open  space  anterior  to  the  flattened  roll.  This 
should  be  built  in  with  soft  wax  and  the  upper  trial 
plate  moistened  and  closed  down  on  it.  This  will  shape 
it  to  conform  to  the  curve  in  the  upper. 

"If,  by  pressure  on  the  same  condyle  slot  as  before, 
the  upper  model  be  now  moved  laterally,  a  slight  separa- 
tion will  probably  occur  Iwtween  the  heels  of  the  upper 
and  lower  trial  plates.  This  is  dno  to  the  fact  that  the 
upward  curve  of  the  lower  trial  jilate  was  shaped  by 
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the  occlusal  surface  of  the  untrimmed  upper.    The  upi)er 
now:  having  been  trimmed,  its  occlusal  surface  occupies 
a    somewhat   different   position,   hence    the   separation. 
Another  roll  of  wax  is  attached  to  the  occlusal  surface 
of  the  lower  trial  plate  in  the  same  place  and  in  the 
same  way  as  the  first.    The  occlusal  surface  of  the  upper 
is  moistened  and  the  upper  model  is  again  moved  slight- 
ly toward  that  side  and  pressed  down  until  the  trial 
plates  come  in  contact  on  the  opposite  side.    This  will 
be  found  to  again  increase  the  height  of  the  heel  of  the 
lower  on  that  side,  and  to  increase  also  the  compensating 
and   lateral   curves.     The   upper   trial    plate   is  again 
carved  on  that  side  until  proper  relations  are  estah- 
lished.     It  may  now  be   found  that,   when  the  upper 
model  is  moved  laterally  through  the  one-eighth  inch  of 
distance,  the  heels  of  the  two  trial  plates  will  not  se\)- 
arate.     Should  a  separation  of  any  size  occur,  it  may 
be  remedied  by  a  third  building  in  like  fashion.    By  this 
means  the  compensating  and  lateral  curves  may  be  so 
accurately  worked  out  that  no  separation  is  perceptible 
between  the  trial  plates  through  the  range  of  movement 
mentioned.     The  trimming  of  the  wax  may  usually  be 
accomplished  in  much  less  time  than  is  here  required 
to  describe  it,  and  with  a  little  practice  the  whole  opera- 
tion becomes  very  rapid." 

Reference  has  been  made  previously  to  the  instru- 
ment devised  by  Dr.  Gysi  which  makes  possible  all  the 
masticatory  movements  with  artificial  dentures.  In  pro- 
viding for  the  reproduction  of  all  the  movements  of  the 
natural  teeth  T)r.  Gysi  was  influenced  by  his  determina- 
tion that  the  center  around  which  the  circular  movement 
of  the  mandible  takes  place  is  in  a  different  location 
from  that  assumed  by  Spec,  w^ho  indicated  its  i)osition 
as  being  *' between  the  orbital  cavities  or  above  them 
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in    the  median  line  of  the  face. ' '  ^     Dr.  Gysi  discovered 
thixt  the  tooth  curve  does  not  play  any  compensating 
P^xt  in  the  direct-forward  bite,  and  constructed  his  ar- 
tiOTilator  to  conform  only  to  the  rotation  point,  **  which 
-»i^s  in  the  condyle  axis,  which  alone  plays  a  role  in  the 
*^^t:eral  movements,  and  which  is  the  true  rotation  point 
the  small  opening  movement  necessary  before  lateral 
masticatory  movements  are  possible." 
Dr.  Gysi  claims  that  the  tooth,  or  so-called  **compen- 
iting  curve,"  may  be  determined  in  the  following  ways : 
**1.  By  the  amount  of  its  depression  below  the  oc- 
^•Xusal  plane — expressed  in  millimeters. 
**2.  By  the  length  of  its  radius. 
''3.  By  the  angle  at  w^hich  the  curve  meets  the  oc- 
^'^lusal  plane." 

It  is  by  the  last  method,  especially  by  that  angle  at 

"Vv'hich  the  extreme  posterior  jiortion  of  the  tooth  curves, 

^Dr  the  slant  of  the  last  lower  molar  in  a  sagittal  plane 

>iieets  the  occlusal  plane,  that  Dr.  Gysi  determines  the 

<»urve. 

Dr.  Gysi  also  emphasizes  the  length  of  the  incisal 
overbite  as  an  important  factor  in  the  movements  of  the 
mandible,  and  with  a  specially  constructed  instrument 
the  relation  between  the  overbite  and  the  condyle  path 
and  the  balancing  i)oints  can  be  determined. 

For  all  the  details  of  Prof.  Gysi's  elaborately  worked 
out  method  of  reproducing  the  movements  of  natural 
teeth,  the  reader  is  referred  to  his  ])ublication  on  *^The 
Problem  of  Articulation." 

The  Selection  and  Adaptation  of  Artificial  Teeth.— 
When  the  trial  ])lates  have  been  mounted  according  to 
the  principles  i)reviously  discussed,  the  tyj)e  of  tooth  to 
be  selected  in  regard  to  form,  color,  and  size   should 

*Gy8i,   Cosmos,   February,    1910. 
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conform  to  the  requirements  of  the  ease  at  hand.       ^ 
the  preparation  of  the  upper  trial  plate  the  size  of    't\^^ 
teeth  to  be  adapted  to  the  case  has  been,  in  part  at  le-^  ^^^ 
determined;  but  this,  as  welt  as  the  form  and  coi-^^^^ 
should  conform  to  the  general  temperamental  attribim  ^^^ 
of  the  patient.     The  important  desideratum  is  the       ^*^^" 
storation  of  the  natural  appearance  of  the  individu^*^ -^^^ 
and,  while  this  may  not  be  attainable,  or  even  desiralj:::^^^  ^^^ 
in  all  instances,  it  is  the  end  sought  in  selecting  the 
tificial  teeth,  unless  the  natural  appearance  of  the 
tient  has  been  associated  with  a  marked  defect  of 
or  more  of  the  natural  teeth,  in  which  case  it  may 
be  desirable  to  restore  the  former  appearance. 

In  selecting  teeth  not  only  does  the  form,  color,  ai 
size  play  an  important  part  in  the  final  choice,  but  tl 
arrangement  of  the  lingual  surface  of  the  artificial  toot 
in  relation  to  the  necessities  of  the  case  also  plays  a. 
important  part  in  the  final  selection.     The  importance 
of  this  is  so  frequently  disregarded,  as  may  be  observe</ 
from  the  many  cases  of  improper  adaptation  of  the  teeth 
to  the  ridge,  that  a  few  words  descriptive  of  the  ar- 
rangement of  the  lingual  surfaces  of  different  teeth  may 
not  be  out  of  place.    The  lingual  surface  of  an  incisor 
presents  three  parts,  viz.,  **the  bite,'*  *'the  shut,''  **the 
ridge  lap."    The  bite  is  that  portion  of  the  lingual  sur- 
face extending  from  the  incisal  edge  to  the  ledge  from 
which  the   pins  project.     The  shut  is  the  ledge  from 
which  the  pins  project.     The  ridge  lap  is  that  portion 
extending  from  the  shut  to  the  cervical  end,  and  is  the 
part  to  be  adai)ted  to  the  ridge.     The  accompanying 
illustration  (Fig.  189)  shows  the  three  divisions.  . 

Tliis  division  of  the  tooth  has  much  to  do  with  the 
selection  made  for  any  particular  case,  and,  in  order  to 
meet  the  reciuirementi?  of  different  cases,  manufacturers 
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<io*iign  IIh'  liu>,ni!il  siirfaoc  to  nu-ct  the  various  iiulioii- 

Tilt-  ridge  tai)  of  the  artlfieial  tooth  is  the  only  por- 
tion of  thi>  tooth  to  he  upon  the  ridge,  the  neck  of  the 
tooth  reaching  to  the  high 


'ip  line  marked  upon  the 
trial  plate,  the  bite  and 
'*hnt  being  properly  reUited 
to  tlie  ridge  below  it.  with 
the  euttiiig  edge  of  the 
tooth  extending  to  the  end 
of  the  was  of  the  trial 
plate. 

W'licn  the  distance  from 
the  ridge  to  the  incisal  por- 
tion of  the  trial  plate  is 
short,  a  tooth  must  be  se- 
lected in  which  the  combined  measnrcment  of  bite  and 
•'ihut  will  conform  to  the  short  distance  indicated,  and 


where  the  long  ridge  lap  will  properly  conform  to  the 
deep  ridge  (Fig.  190).     If  the  length  of  tlie  bite,  inde- 


I 
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pendent  of  the  shut,  alone  is  considered,  the  best  results  -^ 
will  not  be  obtained.    This  error  is  frequently  made. 

In  those  cases  marked  by  considerable  resorption 
of  the  ridge,  the  distance  to  the  incisal  edge  is  increased, 
and  a  type  of  tooth  must  be  selected  which  has  a  short 
ridge  lap  for  the  short  ridge,  and  in  which  the  bite  and 
shut  together  conform  to  the  greater  distance  from 
ridge  to  the  incisal  end  of  the  trial  plate  (Fig.  191). 

It  is  essential  in  all  cases  to  determine  the  distance 
from  the  surface  of  the  ridge  to  the  incisal  edge  of  the 
trial  plate,  which  can  be  done  quite  readily,  and  then 
select  a  tooth  with  a  combined  bite  and  shut  to  conform 
to  this  distance.  In  those  cases  where  the  ridge  is  thick 
linguo-labially,  it  will  be  better  to  select  teeth  having 
a  combined  bite  and  shut  measurement  slightly  in  ex- 
cess of  the  distance  from  the  surface  of  the  ridge  to 
the  incisal  edge  of  the  trial  plate,  and  slightly  in  ex- 
cess of  that  used  in  cases  where  the  ridge  is  thin  linguo- 
labially. 

Articulating  the  Teeth.— The  arrangement  of  the 
teeth  and  their  adaptation  to  the  requirements  of  the 
case  is  a  simple  procedure  when  the  proper  preparation, 
as  previously  discussed,  has  been  made  for  the  deter- 
mination of  the  curves  of  the  teeth,  the  contour  of  the 
lips  and  cheek,  and  when  the  selection  of  the  teeth  has 
been  based  upon  the  measurements  of  the  case,  as  pre- 
viously noted.  Under  these  favorable  conditions  the  ar- 
tificial  teeth  may  easily  be  arranged  to  meet  the  various 
functions  for  which  they  are  intended.  Concerning  the 
artistic  sense  dis})layed  in  their  arrangement  to  con- 
form to  tem])eramental  or  other  peculiarities,  or  the 
imitation  of  slight  forms  of  irregularities  to  more  close- 
ly simulate  a  natural  appearance,  but  little  need  be  said 
here.     The  de.c:reo  of  success  achieved  in  this   regard 
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is  proportionate  to  the  artistic  sense  possessed  by  the 
dentist,  and  to  tlie  earnestness  with  which  each  case  is 
treated. 

When  the  teeth  have  been  selected  the  wax  ui)on  the 
upper  trial  plate  is  cut  away  upon  one  side,  to  accom- 
modate the  placing  of  the  teeth,  and  the  central  incisor 
is  set  in  position.  If  the  teeth  have  been  selected  ac- 
cording to  the  plan  previously  indicated,  the  incisal  edge 
of  the  tooth  will  be  in  contact  with  the  incisal  margin 
of  the  lower  wax,  and  each  tooth  may  be  set  in  position 
until  all  are  in  place  upon  that  side.  The  introduction 
of  anatomical  bicuspids  and  molars  has  made  anatomi- 
cal articulation  possible  without  the  grinding  which, 
prior  to  the  introduction  of  these  molds  of  teeth,  was 
not  only  necessary,  but  in  which  so  few  could  gain  pro- 
ficiency without  the  expenditure  of  more  time  than  is 
usually  at  the  command  of  the  practitioner. 

When  one  side  of  the  ui)per  set  has  been  arranged 
and  waxed  in  position,  the  wax  upon  the  other  side  is 
trimmed  down,  and  the  teeth  of  the  other  side  set  in 
position.  The  upper  set  is  now^  in  position  with  the  in- 
cisal and  occlusal  surfaces  in  contact  with  the  wax  of  the 
lower  trial  plate.  The  upper  model  may  now  be  moved 
a  short  distance  laterally,  and  on  the  side  toward  which 
the  movement  is  made  the  lingual  cusps  should  be  in 
contact  with  the  lower  wax.  Upon  the  opposite  side  the 
buccal  and  lingual  cusps  should  also  be  in  contact  with 
the  lower  wax,  unless  the  lateral  movement  has  been  too 
wide,  in  w^hicli  case  the  buccal  cusps  alone  will  be  in 
contact.  When  the  teeth  upon  both  sides  are  found  to 
be  in  their  correct  relation  with  the  lower  wax,  the  half 
of  the  lower  wax  is  cut  away  for  the  accommodation 
of  the  low^er  teeth  to  be  articulated  with  the  upper  set. 
Dr.  CIai)p  recommends  setting  the  lower  first  molar  in 
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position  first.  With  the  improved  molds  at  the  com- 
mand of  the  dentist,  the  tooth  is  readily  placed  in  posi- 
tion. The  second  molar  is  set  next,  followed  hy  the 
lower  second  and  first  bicuspid.  The  teeth  upon  the 
other  side  may  now  be  set  in  position  in  the  order  pre- 
viously indicated,  and  when  waxed  in  place  the  lower 
anterior  teeth  are  arranged  to  meet  the  requirements  of 
the  case. 

Dr.  Glapp  further  recommends  that  the  teeth  should 
be  set  in  their  respective  positions  as  indicated,  without 
any  attempt  at  this  time  being  made  to  grind  them  to 
perfect  the  articulation.  When  the  articulation  has  been 
tested  upon  the  articulator  and  found  to  be  satisfactory, 
he  advises  the  removal  of  the  ujjper  model  with  the  den- 
ture in  position,  and  the  case  completed  by  vulcanizing 
in  the  usual  manner.  When  this  has  been  done  the  vul- 
canized plate  is  returned  to  its  position  of  occlusion 
with  the  lower  case,  which  is  still  in  place  upon  the  ar- 
ticulator, and  while  in  this  position  it  is  secured  to  the 
articulator  by  means  of  plaster.  The  lower  model  is 
now  removed  and  the  steps  of  the  process  advanced  hy 
vulcanizing,  similar  to  the  procedure  for  the  upper  ease. 
When  the  lower  case  has  been  vulcanized  it  is  placed  in 
occlusion  with  the  upper  set,  which  previously  has  been 
secured  in  its  proper  position  upon  the  articulator,  and 
attached  with  plaster  to  the  lower  bow  of  the  articula- 
tor. The  articulation  may  now  be  completed  by  re- 
moving the  points  of  the  cusps  which  may  have  been 
slightly  moved  out  of  position  during  the  ])rocess  of 
vulcanization,  and  which,  therefore,  may  interfere  with 
perfect  articulation  between  the  two  sets. 

Dr.  Clapp  claims  for  this  plan  not  only  greater  ac- 
curacy in  the  final  result,  but  also  a  saving  of  consider- 
able time.     And  by  the  use  of  the  carborundum  paste 
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the  glaze  is  removed  from  the  occlusal  and  incisal  sur- 
faces, advantageous  for  the  retention  and  crushing  of 
food. 

When  the  grinding  down  process  is  completed,  and 
the  ui)i)er  jaw  of  the  articulator  is  moved  laterally,  the 
teeth  upon  the  side  toward  which  the  movement  has  been 
made  should  show  the  buccal  surfaces  of  the  superior 
and  inferior  teeth  in  the  same  vertical  plane  with  con- 
tact from  the  incisor  backward.  Upon  the  other  side 
there  should  also  be  contact  from  the  first  bicuspid  back- 
ward. 

When  the  upper  model  is  carried  backward  to  bring 
the  superior  and  inferior  incisors  in  end  to  end  rela- 
tion, the  superior  cusjjid  is  in  contact  with  the  inferior 
first  bicuspid;  the  superior  first  bicuspid  with  the  in- 
ferior second  bicuspid ;  the  superior  second  bicuspid  with 
the  mesial  cusp  of  the  inferior  first  molar,  etc.  This  in- 
sures the  support  of  the  superior  denture  in  the  initial 
effort  of  incising  the  food,  and,  as  the  inferior  incisors 
pass  upward  upon  the  lingual  surfaces  of  the  superior 
incisors,  the  posterior  teeth  will  slide  into  place  upon 
the  inclined  planes  of  the  cusps. 
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Viilcaiiizable  rubber  as  a  base  for  artificial  dentures 
is  prepared  by  purifying  the  caoutchouc  originally  ob- 
tained as  the  milky  juice  of  various  species  of  trees  and 
plants  (the  finest  quality  is  obtained  from  Para,  Brazil, 
called  Para  Caoutchouc),  and  after  its  purification  ad- 
mixing it  with  suli)hur  in  varying  proportions,  depend- 
ent upon  the  use  for  which  the  compound  is  intended. 
The  soft  pliable  variety  used  in  the  construction  of  ar- 
tificial vela  (see  chai)ter  on  Palatal  Mechanism)  is  ad- 
mixed with  sulphur  to  20  i)er  cent,  of  the  weight  of  gum, 
while  the  vulcanizable  rub])er  for  dentures  is  admixed 
with  sulphur  ecpial  to  about  one-half  of  the  weight  of 
caoutchouc.  Beside  the  admixture  of  sulphur  coloring 
matter  is  also  added  in  the  following  proportions: 

Dark   Brown — Caoutchouc,    48    parts;    sulphur,    24 
parts. 

Red — Caoutchouc,  48  parts;  sulphur,  24  j)arts;  ver- 
milion, 3()  parts. 

Dark  Pink — Caoutchouc,  48  parts;  suli)hur,  24  parts; 
white  oxid  of  zinc,  30  iiarts;  vermilion,  10  parts. 

(J ravish   White — Caoutchouc,  48  parts;  sulphur,    24 
parts;  white  zinc  oxid,  90  parts. 

niack  -Caoutchouc,    4S    parts;    sulphur,    24    parts; 
ivor>'-l)lack  or  (lro|)-l)hick,  24  ])arts. 

Jet   l>lack-('aoutclioiic,  4S  parts;  sulphur,  24  parts; 
ivory-hlack  or  drop-black,  4S  parts. 

574 
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These  formulas  are  the  outcome  of  the  experimental 
work  done  by  Prof.  Wildman  a  number  of  years  after 
the  patent  rights  were  granted  to  Charles  Goodyear  for 
a  process  for  vulcanizing  rubber.  This  patent  was 
granted  in  1844,  and,  according  to  the  stated  proportion 
of  admixed  sulphur,  covered  the  process  for  the  produc- 
tion of  soft,  flexible  vulcanite. 

Nelson  Goodyear,  in  1851,  patented  the  process  for 
producing  hard  rubber.  In  this  process  one-half  i)ound 
of  sulphur  was  admixed  with  one  pound  of  caoutchouc 
and  one-half  pound  of  some  earthy  substance. 

Other  patent  rights  were  granted  in  1855  to  Charles 
Goodyear,  Jr.,  for  improvements  in  plates  for  artificial 
teeth,  and  in  1857  to  II.  H.  Day  for  vulcanizing  very 
thick  pieces  of  rubber  by  admixing  with  the  caoutchouc 
a  substance  capable  of  absorbing  the  sulphur  gases  as 
rapidly  as  eliminated  in  the  process  of  vulcanization. 

The  Process  of  Vulcanization.— Most  writers  in  dis- 
cussing the  chemistry  of  vulcanization  state  that  the 
process  is  accompanied  by  the  evolution  of  hydrogen 
sulphid,  indirectly  claiming  it  to  be  a  substitution  and 
not  an  addition  process.  In  a  series  of  investigations 
conducted  by  Carl  Otto  Weber,  Ph.D.,  and  published 
in  1903,  and  to  which  attention  is  directed  by  Dr.  George 
II.  Wilson,  the  following  ai)pears,  and  from  which  we 
may  deduce  that  dental  vulcanite  is  principally  poly- 
prenedisulphid,  CioHicSg,  containing  32  per  cent,  of  com- 
bined sulphur : 

** These  figures  (referring  to  experiments)  amply 
suflRce  to  demonstrate  indisputably  the  fact,  even  quite 
recently  again  denied,  that  the  vulcanization  of  India 
rubber  with  sulphur  involves  the  chemical  combination 
of  these  two  substances,  at  any  rate  as  far  as  the  vul- 
canization of  Para  rubber  is  concerned. 
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**The  extremely  interesting  results  here  tabulated  re- 
move all  doubt  that  the  vulcanization  of  India  rubber  is 
a  chemical  process  resulting  in  the  formation  of  a  poly- 
prene  sulphid.  The  rate  at  which  the  sulphur  enters 
into  combination  with  the  India  rubber  hydrocarbon 
(polyprene)  is  characteristic  for  each  brand  of  India 
rubber.  Some  of  the  above  series  were  repeatedly  in- 
vestigated, always  with  the  same  result. 

'^  There  arises  now,  of  course,  at  once  the  question 
as  to  the  nature  of  the  process  by  which  sulphur  enters 
into  combination  with  the  polyprene,  whether  the  poly- 
prene sulphid  or  sulphids  formed  are  addition  or  sub- 
stitution products.  Certainly  what  we  already  know 
respecting  the  chemical  nature  of  India  rubber  leads  us 
to  infer  that  the  vulcanization  process  consists  essential- 
ly in  the  formation  of  an  addition  product  of  sulphur 
and  polyprene.  This  assumi)tion,  however,  requires  sup- 
port, in  view  of  the  fact  that  quite  a  number  of  writers, 
from  Payen  to  most  of  the  recent  authors,  declare  that 
vulcanization  is  accompanied  by  the  evolution  of  hydro- 
gen sulphid,  thereby  implying  that  the  process  is  a  sub- 
stitution, and  not  an  addition  process.  Indeed,  most  of 
the  recent  authors  on  this  subject  state  this  in  so  many 
words.  We  shall,  therefore,  have  to  subject  this  point 
to  a  careful  examination. 

^'Assuming  the  compound  of  polyprene  and  sulphur, 
which  indisputably  forms  in  the  vulcanization  process, 
to  be  a  substitution  product,  it  follows  with  absolute 
necessity  that  for  each  32  parts  of  sulphur  combining 
with  the  i)olyprene  we  must  obtain  34  parti^  of  hydrogen 
sulphid.  Now,  in  the  process  of  vulcanization  as  prac- 
tically carried  out  we  obtain  on  an  average  a  product 
containing,  say,  2.5  i)cr  cent,  of  combined  sulphur.  Con- 
sequently the  vulcanization  of  one  ton  of  India  rubber. 
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the  above  assumption,  would  be  bound  to  yield  very 

60  pounds  of  hydrogen  sulphid,  or  approximately 

OOO  liters.    Considering  that  in  a  number  of  factories 

^  amount  of  India  rubber  vulcanized  daily  largely  ex- 

^kJs  one  ton  in  weight,  we  should  expect  to  find  the 

Icanizing  rooms  of  these  factories  reeking  with  gas. 

^  a  matter  of  fact,  however,  there  is  scarcely  ever  a 

see  of  this  gas  to  be  discovered  in  the  rubber  works' 

ionosphere,  and  the  very  rare  cases  in  which  its  pres- 

ce  becomes  noticeable  may  always  be  considered  as 

n  indication  of  something  having  gone  wrong. 

**In  the  vulcanization  of  'hard  rubber'  goods  (ebo- 
ite  vulcanite)   faint  but  distinct  traces   of  hydrogen 
^Xilphid  are  generally,  perhaps  always,  observable,  but 
'tley  could  not  be  ascribed  to  the  vulcanization  process 
t^roper — the  combination  of  polyprene  with  sulphur — 
^^hich  process,  if  it  consisted  in  the  substitution  of  hy- 
drogen for  sulphur,  should  cause  a  perfectly  torrential 
evolution  of  hydrogen  sulphid,  seeing  that  'hard  rubber' 
contains  at  least  20  per  cent,  of  combined  sulphur. 

**It  is,  therefore,  certain  that,  if  hydrogen  sulphid 
forms  at  all  in  the  vulcanizing  process,  its  amount  is 
utterly  inadequate  to  support  the  assumption  that  the 
process  of  vulcanization  is  a  substitution  process." 

Later  Dr.  Weber  states:  ''From  these  facts  we  are 
justified  in  drawing  the  following  conclusions : 

"1.  The  India  rubber  hydrocarbon,  polyprene,  Cio 
Hjg,  combines  with  sulphur  without  evolution  of  hydro- 
gen sulphid.  The  vulcanization  process  of  India  rubber 
is,  therefore,  an  addition  process. 

"2.  The  insoluble  constituent  of  India  rubber,  which 
forms  only  an  insignificant  proportion  of  the  technical 
product,  not  exceeding  five  per  cent,  of  the  total,  com- 
bines with  sulphur  under  vulcanizing  conditions  at  a 
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very  slow  rate  with  evolution  of  hydrogen  sulphid  anc^ 
with  the  formation  of  a  substitution  product. 

'^The  above  conclusively  settles  the  question  regard- 
ing the  general  chemical  aspect  of  the  vulcanization  proc- 
ess, but  it  confronts  us  with  the  further  question  re- 
specting the  quantity  of  sulphur  combining  with  Indi 
rubber  in  this  process,  as  well  as  the  more   intimat 
structure  of  the  compound  thus  formed.'' 

In  conclusion  Dr.  Weber  states: 

**The  process  of  vulcanization  consists  in  the  forma 
tion  of  a  continuous  series  of  addition  products  of  poly 
prene  and  suli)hur,  with  probably  a  polyprene  sulphi 
CiooHiooS,,  as  the  lower,  and  C100II1C0S20    as    the   uppe 
limit  of  the  series.     Physically  this  series  is  characte 
ized  by  the  decrease  of  distensibility,  and  the  increase  0 
rigidity,  from  the  lower  to  the  upper  limit.    Wliich  te 
of  the  above  series,  that  is,  which  degree  of  vulcaniz 
tion  is  produced,  is  in  every  case  only  a  function  of  te 
perature  time,  and  the  proportion  of  sulphur  present. 

*^As  a  chemical  reaction  the  vulcanization  proces  - —       ^j 
is  not  influenced  by  the  physical  state  of  the  India  tuImi^       ^ 
ber  colloid;  but  the  physical  state  of  India  rubber  col 
loid,  while  under  vulcanization,  largely  determines  th( 
physical  constants  of  the  vulcanization  product.    As  pr 
viously  stated,  Dr.  Weber's  experiments,  to  which  th( 
reader  is  referred,  appear  to  scientifically  establish  tha 
dental  vulcanite  is  polyprene  disulphid  with  a  formul 
of  CioHi.jS^M  and  is  not,  as  has  been  previous  to  thef 
ex))oriments  so  generally  claimed,  practically  a  hardene 
carbon,  with  the  II  of  the  original  carbohydrate  mole 
cule  removed  by  the  admixed  sulphur  in  the  evolutio 
of  hydrogen  sulphid." 

Technique  of  ConBtructing  Vulcanite  Dentures.— Th 
construction  of  vulcanite  dentures  may  be  classified  un- 
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^^X7  two  heads,  the  double  vulcanization  method  and  the 
^i^^jle  vulcanization  method}  The  former  method  is 
ST^xierally  indicated  where  extensive  restoration  of  gmn 
^  i  ^  sue  is  to  be  made,  the  latter  method  to  eases  where 
*  *  t^le  or  no  gum  restoration  is  to  be  made. 

Double  Vulcanization  Method. — Full  Upper. — Hav- 
^  obtained  a  plaster  impression  as  outlined  in  Chapter 
-IXVI,  the  east  is  prepared,  preferably  of  Spence  com- 
und,  with  a  thin  facing  of  pure  plaster,  for  reasons 
eviously  stated  (see  chapter  on  Preparation  of  Cast), 
en  the  cast  has  been  separated  and  prepared  accord- 
g  to  the  requirements  of  the  case,  as  recommended  in 
e  chapter  referred  to  above,  a  sheet  of  thin  base  plate 
ax  is  softened  and  adapted  over  the  surface  of  the 
^st  to  form  the  base  plate.    When  this  has  been  de- 
irably  adapted  to  the  cast,  and  allowed  to  extend  over 
s  sides  one-sixteenth  of  an  inch  beyond  the  outline 
repared  for  the  plate,  it  is  attached  to  the  cast  by 
eans  of  a  hot  spatula,  and  subsequently  flasked  in  a 
^^inanner  that  will  admit  of  the  separation  of  the  two 
Xparts  of  the  flask  taking  place  at  the  periphery  of  the 
^Vrax. 

When  the  flask  has  been  heated  and  opened,  the  sof- 
tened wax  is  removed,  the  cast  and  mold  are  prepared 
^o  receive  the  excess  of  rubber,  and  when  the  surface  of 
the  cast  has  been  coated,  preferably  with  tin  foil,  to 
^ve  a  desirable  finish  to  the  completed  piece,  the  cast 
and  mold  portion  of  the  flask  are  subjected  to  heat  until 
the  plaster  is  heated,  but  not  beyond  that  it  may  still 
admit  of  digital  contact.    A  suitable  piece  of  brown  or 
black  rubber,  to  slightly  exceed  the  requirements  of  the 
case,  is  placed  in  the  mold,  the  two  i)ortions  of  the  flask 
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placed  in  apposition,  and  forced  together  in  the  flask 
press  until  closed. 

The  flask  is  then  clamped  or  bolted,  placed  in  the 
vulcanizer,  and  heat  is  applied  until  the  thermometer  in- 
dicates 320°  F.,  at  which  degree  it  is  sustained  for  about 
fifty  minutes.  When  this  has  been  done  the  flask  is 
allowed  to  cool,  the  base  plate  removed,  trinmied  to  the 
desired  outline,  and  the  outer  surfaces  scraped  for  the 
contouring  addition  to  be  made  subsequently. 

Intentional  omission  is  made  of  any  discussion  re- 
lating to  the  different  forms  of  flasks  and  vulcanizers, 
also  of  the  various  instruments  employed  in  obtaining 
the  desirable  outline  and  finish  of  the  completed  case. 
Most  practitioners  are  quite  thoroughly  acquainted  with 
these,  and  soon  manifest  a  leaning  toward  the  use  of 
special  forms  of  instruments,  as  has  been  elsewhere 
stated,  showing  greater  aptitude  in  their  utilization  than 
in  the  utilization  of  other  forms. 

The  base  plate  having  been  completed  as  previously 
discussed,  it  should  be  tried  in  the  mouth  and  its  adajv 
tation  carefully  noted.     The  reader  is  referred  to  the 
chapter  on  Swaged  Metallic  Plates  for  the  discussion 
of  the  retention  and  outline  form  of  the  pl|\te  prelimi- 
nary^ to  the  taking  of  the  *'bite."    What  is  there  stated 
in  regard  to  the  refjuirements  of  the  plate  is  api)lieal)l<> 
here.     The  labial  and  buccal  movable   tissue  must  he 
avoided;  the  plate  should  not  extend  too  far  posteriorly; 
pressure  applied  at  one  part  of  the  ridge  should  not 
cause  dislodgment  of  the  plate,  etc.    If  any  fault  is  ol>- 
served  it  should  be  corrected  before  proceeding  to  the 
next  step  of  the  operation,  or,  if  correction  of  the  fault 
is  not  attainable,  a  new  impression  should  be  taken,  and 
the  base  plate  again  formed  as  indicated.     When  a  sat- 
isfactory base  plate  has  been  formed,  wax  is  softened 
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^xxd  adapted  to  the  ridge  until  a  desirable  contour  is 
^t>tained.  The  subsequent  procedure  is  similar  to  that 
liscussed  in  the  chapter  on  Taking  the  Bite,  to  which 
Ixe  reader  is  referred. 

When  the  teeth  have  been  arranged  and  articulated, 
'Vie  plate  should  be  placed  in  the  mouth,  that  the  articu- 
^^tion,  contour,  and  arrangement  of  the  teeth  may  be 
S^xially  studied. 

Preparing  the  Gum  Festoons. — When  the  case  satis- 
factorily meets  the  requirements,  the  gum  festoons  are 
Qext  outlined.  Dr.  George  H.  Wilson^  describes  his 
xxethod  of  utilizing  waxed  dental  floss  to  effectively  out- 
Xine  the  gum  margin  in  the  following  manner: 

**The  string  used  for  this  purpose  is  waxed  dental 
fioss,  twisted  very  hard,  doubled  and  twisted  again.  In 
^ioubling,  the  loop  will  show  the  direction  in  which  it 
should  be  twisted  the  second  time.  Wax  the  string  well 
with  softened  wax  and  apply  it  by  grasping  the  left  heel 
of  the  plate  between  the  fingers  and  thumb  of  the  left 
hand,  with  the  occlusal  surfaces  of  the  teeth  upward; 
place  one  end  of  the  string  at  the  distal  surface  of  the 
second  molar,  pressing  it  gently  into  the  wax;  outline 
the  margin  of  the  gum,  using  the  wax  spatula  to  carry 
the  string  well  into  the  interproximal  spaces.  The 
peripheral  string  should  be  well-waxed  wrapping  twine, 
placed  at  the  outer  edge  of  the  wax  and  secured  in  place 
by  melted  wax  made  smooth  with  a  hot  spatula  (Fig. 
192). 

The  Application  of  Tin  Foil. — Tin  foil  No.  60  is  next 
adapted  to  the  buccal  and  labial  portion  of  the  wax  by 
first  adjusting  the  foil  to  position  over  the  surface  of 
tlie  wax  and  teeth,  forcing  it  into  a  smooth  and  close 
adaptation  by  moans  of  pressure  applied  with  the  fin- 
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gers.  When  the  tin  foil  has  been  satisfactorily  adapted, 
the  excess  is  cut  away  by  means  of  a  sliarp  instrument 
to  within  about  1/16  of  an  inch  of  the  waxed  silk  form- 
ing tlie  gum  festoon.  When 
the  excess  has  been  cut  away 
and  the  foil  adapted  to  meet 
the  requirements,  the  lingual 
surface  is  also  covered  with 
No.  60  tin  foil.  In  order  to 
Fio.  193.— Gum  Febtoo^  Foiuhd  Secure  a  desirable  adai)tation 
withStrinqb.  (Alter Dr. Wilson.)     j^  ^m  ^  necessary  in  most 

cases  to  cut  the  foil,  after  which  a  close  and  smooth 
adaptation  can  easily  be  obtained.  To  secure  the  form 
of  the  rugEB  it  has  been  recommended  ^  to  remove  the 
foil  from  the  cast,  and  by  placing  it  upon  a  cast  hav- 
ing well-defined  rugce,  and  forcing  it  into  close  adapta- 
tion to  the  surface  of  the  second  cast,  the  form  of  the 
rugae  are  easily  reproduced  in  the  tin  foil.  When  this 
has  been  accomplished  the  tin  foil  is  removed  from  the 
east  and  melted  wax  poured  into  the  impression  of 
the  rugfp.  A  thin  layer  of  wax  may  also  l>e  applied 
to  the  remaining  portion  of  the  tin  foil  after  which 
it  is  returned  to  the  cast  and  etfectively  adjusted  into 
position,  clearly  outlining  the  lingual  surfaces  of  the 
teeth. 

Ur.  Wilson  claims  ^  that  better  results  are  obtainable 
if  Spence's  compound  is  poured  into  the  maxillary  sur- 
face of  the  case  and  the  case  flaskod  in  the  Wilson  flask. 
The  cast  thus  made  of  tlie  Sjience  compound,  upon  which 
the  vulcanization  will  now  take  place,  is  allowed  to  har- 
den for  one  and  a  half  hours,  after  which  it  may  be 
set  in  the  flask  witli  ordinary  plaster.     When  this  has 

■  Dr,   A.   DtWitt   Oritmao. 
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'dened  it  is  coated  with  a  separating  solution,  and  the 
s^king  and  subsequent  vulcanization  completed  in  the 
'J^s^xaal  way. 

Single  Vulcanization  Method. — In  this  method  a 
^^^^i:s  of  the  Spence  compound  is  first  poured  into  the 
1^1  master  impression,  and  the  body  of  the  cast  formed  with 
ordinary  plaster  of  Paris  mix,  as  discussed  in  the 
apter  on  The  Preparation  of  The  Cast.  When  the  cast 
*^^t^s  been  separated  a  base  plate  of  modeling  composition, 
l^^^raffin  and  wax,  or  any  other  suitable  material,  is  pre- 
pared, the  bite  secured,  and  the  case  mounted  upon  the 
:rticulator.  The  teeth  and  contour  are  arranged  to  meet 
le  requirements  of  the  case,  after  which  the  case  is 
lished  in  the  usual  manner.  It  is  in  the  determination 
»f  the  articulation,  arrangement  of  the  teeth,  and  con- 
cur that  the  advantages  of  the  vulcanized  base  plate 
jcome  emphatically  manifest.  In  many  cases  where  the 
"Wax,  or  similar  base  plate,  is  utilized,  it  yields  under  the 
pressure  of  the  muscles  acting  upon  the  mandible,  mak- 
ing it  extremely  difficult  to  determine  the  important  re- 
lations of  articulation,  arrangement  of  the  teeth,  and  the 
contour. 

Partial  Cases. — In  those  cases  of  partial  plate  con- 
struction where  no  special  provision  is  made  to  aid  the 
retention  of  the  plate,  as  is  usually  done  in  the  utiliza- 
tion of  the  clasp  or  telescoping  crown,  the  i)rocedure  is 
similar  to  that  previously  discussed,  excepting  as  the 
flasking  of  the  case  may  demand  different  treatment. 
Where  the  clasp  or  telescoping  crown  is  utilized,  it 
must  be  provided  with  a  projecting  piece  of  metal  which 
becomes  imbedded  in  the  vulcanite,  after  it  has  been 
properly  adapted  to  the  wax  bite  plate. 

A  somewhat  similar  procedure  is  necessary  when  the 
bite  precludes  the  use  of  the  ordinary  tooth,  and  neces- 
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sitates  the  use  of  a  facing  or  plate  tooth.  Fig  193  illus- 
trates the  tooth  and  clasp. 

In  constructing  a  partial  lower  plate  for  replacing 
the  posterior  teeth,  the  lingual  bar  method  of  construc- 
tion has  almost  entirely  superseded 
the  former  methods  of  construction. 
The  reader  is  referred  to  the  chapter 
Fio  193  ^^  Bridgework  for  detailed  informa- 

tion. 

Vulcanite  in  Combination  with  a  Metallic  Base.— 
Vulcanite  in  combination  with  either  silver,  platinum, 
aluminum,  gold,  etc.,  yields  an  excellent  denture.  The 
combination  of  vulcanite  with  gold  is  generally  pre- 
ferred, although,  since  the  method  of  casting  aluminum 
has  been  perfected,  this  metal  is  frequently  utilized  in 
combination  with  vulcanite,  where  formerly  gold  was 
used. 

Platinum  is  not  well  adapted  as  a  base  for  dentures, 
owing  to  its  lack  of  rigidity.  The  exception  to  this  is 
to  be  found  in  continuous-gum  construction,  where  the 
presence  of  the  porcelain  overcomes  the  deficient  rigid- 
ity of  the  platinum;  also  in  cases  where  the  platinum 
is  alloyed  with  some  other  metal  which  imparts  to  the 
alloy  the  necessary  rigidity. 

The  utilization  of  silver  as  a  base  in  combination 
with  vulcanite  is  not  well  founaed,  when  its  use  is 
prompted  by  economy  in  comparison  to  the  greater  cost 
of  gold.  The  difference  in  the  cost  between  the  two 
metals  is  equalized  in  the  greater  expenditure  of  time 
necessary  for  the  construction  of  the  silver  and  vulcanite 
denture.  Furthermore,  the  subsequent  discoloration  of 
the  silver  in  the  mouth  is  a  well  sustained  objection 
against  its  use.  To  overcome  the  objection  of  the  sub- 
sequent discoloration  of  silver  when  utilized  as  a  base 
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For  dentures,  also  to  prevent  the  action  of  the  sulphur 
idmixed  with  the  rubber,  and  for  which  this  metal  has 
a  great  affinity,  silver  is  alloyed  with  platinum.  But  the 
[illoy  of  silver  and  platinum  has  not  been  entirely  sue- 
3essful  in  eliminating  the  objections  previously  indi- 
cated, especially  in  regard  to  the  affinity  for  the  sulphur 
admixed  with  the  rubber,  and  which,  unless  prevented 
from  becoming  active  by  interposing  tin  foil  between  the 
rubber  and  the  metal  base,  interferes  with  the  formation 
of  polyprene  disulphid,  or  vulcanite.  Gold  is  the  metal 
generally  preferred  in  combination  with  vulcanite.  The 
procedure  involves,  first,  the  construction  of  the  plate 
as  indicated  in  the  chapter  on  Swaged  Metallic  Plates. 
When  this  has  been  satisfactorily  accomplished,  a  piece 
of  17  or  18  gauge  half  round  gold  wire  should  be  sol- 
dered to  the  labial  and  buccal  edge  of  the  plate,  and 
when  the  position  of  the  teeth  has  been  determined,  the 
lingual  face  of  the  plate  is  also  provided  with  the  wire, 
the  location  of  which  being  marked  upon  the  plate  after 
the  teeth  have  been  anatomically  articulated.  While  the 
vulcanite  can  be  combined  with  the  gold,  without  the 
wire,  the  finish  of  the  piece  is  never  as  good.  The  posi- 
tion for  the  loops  to  be  soldered  to  the  plate  for  the  at- 
tachment of  the  rubber  should  be  marked  upon  the  plate 
after  the  teeth  have  been  articulated,  in  order  that  their 
position  upon  the  plate  should  not  interfere  with  the 
proper  position  of  the  teeth. 

Vulcanite  Plates  with  Metallic  Linings.— Numerous 
attempts  have  been  made  to  form  a  permanent  metallic 
coating  for  the  surface  of  the  plate  in  contact  with  the 
mucous  membrane  of  the  mouth  with  but  indifferent  suc- 
cess. One  method  is  to  electro-deposit  gold  upon  the 
surface  of  the  plaster  cast,  after  it  has  been  made  im- 
pervious to  warm  water  and  coated  with  plumbago  and 
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painted  witli  a  solution  of  chlorid  of  gold.  A  somewL:» 
similar  method  is  to  use  sheets  of  No.  8  or  10  gold  ^  •• 
with  a  noD-i'onductor  between  them,  to  seal  the  edges 
prevent  the  gold  solution  from  passing  through  the  f^r' 
Gold  or  copper  can  be  deposited  upon  the  exposed  s^^ 
face,  the  metallic  body  adhering  to  the  plate  after  \^  ~ 
canization.  The"vulcan  gold  lining"  method  consists 
adapting  the  lining,  which  is  a  sheet  of  pure  gold  witlr^M 
coating  of  silver  upon  it,  to  the  east.  The  action  of  fc  ^ 
sulphur  upon  the  silver  causes  adhesion  of  the  lining— 

In  utilizing  this  method  the  case  is  first  flasked  a:«a 
suhse(]uently  opened.     The  surface  of  the  cast  shou/ 
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he  thoroughly  .smooth.  It  is  also  to  be  painted  with  a 
thin  solution  of  equal  parts  of  shellac  and  sandarac  in 
alcohol,  and,  when  dry,  a  coating  of  gum  tragacanth  or 
damar  varnish  is  applied,  and  before  this  has  dried  the 
gold  lining,  which  has  been  ent  into  convenient  form;*, 
is  pressed  into  i)laee  upon  the  cast  with  the  gold  side 
down.  When  the  cast  has  been  satisfactorily  covered 
the  flask  is  closed  and  the  case  vulcanized. 

Dr.    Speyer  advocates   lining  dentures   with  a   thin 
metallic  plate  of  about  No.  120  foil  which  has  beei 
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pared  in  the  form  illustrated  in  Figs.  194  and  195.  It  is 
claimed  that  in  the  use  of  this  lining  a  strong  plate  adhe- 
sion is  secured  without  causing  any  irritation  of  the  mu- 
cous surface. 

Weighted  Rubber.— Where  additional  weight  is  de- 
sired in  constructing  a  full  lower  denture,  without  the 
privilege  of  utilizing  either  gold  or  platinum,  a  rubber 
containing  tin  filings  is  used,  and  the  extra  weight  thus 
secured  in  many  cases  is  decidedly  advantageous  for 
the  retention  of  the  plate. 

Repairing  Vulcanite  Dentures.— When  the  denture  is 
in  two  parts,  these  are  perfectly  adjusted  and  sustained 
in  relation  by  means  of  wax  flowed  over  the  lingual 
surface.  When  the  wax  has  hardened,  the  maxillary  por- 
tion of  the  plate  is  filled  with  a  mix  of  plaster  and  set 
aside  to  harden.  When  this  has  hardened  the  plate 
is  removed  from  the  cast,  the  fractured  edges  filed  down 
about  1/16  of  an  inch  on  each  side,  and  dovetailed  spaces 
cut  into  each  portion  of  the  plate.  The  space  is  then  filled 
with  wax,  flasked,  and  vulcanized,  as  previously  indicated. 

It  is  claimed  ^  that  more  satisfactory  results  are  ob- 
tained if,  after  the  cast  has  been  made,  the  fractured 
parts  of  the  denture  are  removed,  the  edges  of  the  frac- 
ture beveled  down  to  a  feather  edge,  the  bevel  measur- 
ing from  Ys  to  y2  an  inch.  A  slight  bevel  is  also  formed 
upon  the  maxillary  portions  of  the  fracture.  The 
trimmed  portions  of  the  plate  are  restored  with  wax, 
and  after  preparing  wax  shafts  which  later  form  open- 
ings into  which  the  rubber  is  packed,  the  case  is  vul- 
canized in  the  usual  manner.  Another  method,  whereby 
practically  a  new  denture  is  formed,  is  to  accurately 
appose  the  fractured  portions  of  the  plate,  and  when 
held  in  position  by  wax  a  plaster  mix  is  poured  into  the 
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maxillary  portion  to  form  a  cast.  A  guide  is  next  pre- 
pared for  the  teeth,  after  which  the  teeth  are  removed 
from  the  plate  and  set  in  their  respective  positions  in 
the  guide.  The  case  is  then  waxed,  flasked,  and  vulcan- 
ized in  the  usual  way. 

Interdental  Splints.— Interdental  splints  made  of  vul- 
canized rubber  were  first  described  about  the  same  time 
by  Dr.  F.  B.  Gunning  of  New  York  and  Dr.  J.  B.  Bean 
of  Atlanta,  Georgia.  Each  claimed  to  be  the  originator 
of  the  device,  but  it  appears  that  their  efforts,  although 
conducted  about  the  same  time,  were  carried  on  without 
knowledge  of  what  either  investigator  was  doing;  there- 
fore the  credit  for  the  origination  of  the  appliance  is 
shared  by  both.  The  two  splints  are  similar,  but  differ 
in  the  form  of  the  submental  compress  and  bandage. 

The  Gunning  splint  is  made  to  include  the  superior 
and  inferior  teeth,  with  a  perforation  for  the  passage  of 
food.  The  splint  is  retained  in  position  by  means  of 
a  bandage  applied  to  the  inferior  jaw  and  the  head.  Dr. 
Gunning  also  constructed  other  forms  of  splints,  some 
of  which  were  made  to  cover  only  the  inferior  teeth. 

In  constructing  a  splint  a  suitable  tray  is  selected 
and  well  oiled,  to  facilitate  its  separation  from  the  plas- 
ter. A  plaster  of  paris  mix  is  made  in  the  usual  way, 
and  when  it  has  set,  after  being  adjusted  to  the  parts, 
the  tray  is  removed,  which  can  be  done  quite  easily  if 
it  has  been  oiled,  the  plaster  removed  in  sections  and 
correctly  assembled  upon  the  tray.  In  this  manner  a 
satisfactory  im))ression  can  be  secured  with  a  minimum 
degree  of  infliction. 

An  impression  is  next  secured  of  the  superior  teeth, 
and  casts  prepared  for  both  the  upper  and  lower  jaw. 
When  this  has  been  done  the  fractured  portion  is  cut 
out  upon  the  cast  for  the  lower  jaw,  and  adjusted  to  a 
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correct  articulation  with  the  superior  teeth.  When  the 
articulation  has  been  satisfactorily  adjusted  the  adjust- 
ed section  of  the  cast  for  the  inferior  teeth  is  secured 
in  its  corrected  position  by  the  addition  of  a  thin  mix 
of  plaster.  The  case  should  now  be  mounted  in  the  ar- 
ticulator, which  is  arranged  to  open  the  casts  about  a 
quarter  of  an  inch.  Dovetailed  spaces  between  the  teeth 
should  be  filled  in  with  plaster,  that  the  finished  piece 


Fig.  196. — Model  of  Mandibular  Splint  on  thb Articulator.     ("American 
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will  admit  of  an  easy  adjustment.  For  a  similar  reason 
No.  60  tin  foil  is  adapted  to  the  cast.  Sheet  wax  is  next 
fitted  to  the  casts  to  form  the  splints  and  sufficient  wax 
placed  between  the  upper  and  lower  wax  form  to  unite 
them. 

The  wax  splint  may  now  be  removed  from  its  po- 
sition upon  the  casts  and  invested  in  the  usual  way 
with  the  line  of  separation  at  about  the  middle. 
Great  care  should  be  taken  in  opening  the  flask  that  the 
plaster  teeth  are  not  fractured,  also  in  packing  the  case 


590   VULCANIZED  RUBBER  AS  A  BASE 

care  should  be  taken  that  the  deep  spaces  are  filled  wr^!)a 
rubber. 

As  the  type  of  splint  just  considered  cannot,  a; 
rule,  immovably  retain  the  fractured  jaw  in  positi 
Dr.  Kingsley  aids  the  retention  of  the  parts  by 
utilization  of  screws  passed  through  the  splint  in 
region  between  the  molar  teeth  at  the  cervical  port: 

Dr.  Kingsley  also  invented  a  splint  provided 
arms  of  steel  wire  %  of  an  inch  in  diameter,  adjui 
to  come  **out  of  the  mouth  when  the  splint  is  in 
tion,  passing  back  along  the  cheek  on  a  line  with 
teeth. '^    This  splint  covers  only  the  inferior  teeth, 
superior  portion  articulating  with  the  superior  teeth 
the  purpose  of  mastication.    Fig.  196  shows  the  m< 
of  the  splint  upon  the  articulator. 


CHAPTER  XXXII 


ABTIFICIAL.  CROWNS 


Definition.— Artificial  crowns  represent  a  system  of 
replacing  natural  crowns  that  have  become  so  seriously 
impaired  through  caries,  or  other  causes,  as  to  make 
restoration  of  the  lost  part  by  means  of  filling  imprac- 
tical.    This  system  of  replacement  may  also  be  utilized 
in  cases  of  malformations,  as,  for  example,  the  peg- 
shaped  superior  lateral  incisor,  which  occasionally  ap- 
pears in  place  of  the  normal  tooth;  in  cases  of  badly 
discolored  crowns   prominently  exposed   to  view,   and 
which  may  fail  to  respond  to  efforts  at  **  bleaching, ' ' 
and  in  those  cases  where  for  any  other  cause  it  may  be 
considered  advisable  to  replace  the  natural  crowns  with 
artificial  substitutes. 

Classification.— Artificial  crowns  may  be  divided  into 
two  general  classes,  according  to  the  method  of  attach- 
ment. The  first  class  includes  all  crowns  retained  in 
position  by  means  of  a  post  or  dowel.  The  second  class 
includes  all  crowns  retained  in  position  by  means  of  a 
band  encircling  the  root. 

Crowns  of  the  first  class  are  of  two  orders,  first, 
those  in  which  the  post  is  baked  in  the  crown,  of  which 
the  Logan  crown  (Fig.  197)  is  a  well  known  example; 
second,  those  in  which  the  post  is  detached  from  the 
crown,  but  to  which  the  crown  is  cemented  for  its  re- 
tention, after  the  post  and  crown  have  been  properly 
adjusted  to  the  root. 

591 
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The  demand  for  the  detachable  crown  has  been  stead- 
ily increasing,  and  at  the  present  time  it  is  used  almost 
to  the  exclusion  of  the  type  of  crown  in  which  the  iM)st 
is  permanently  fixed  to  the  crown  in  the  baking  process. 
A  number  of  supply  houses  manufacture  detachable 
crowns  which  resemble  each  other  quite  closely.     The 


m 


Fio.  107.— LooAN  Crown.  fta.  198. — Dbtachablb  Cbowio- 

Davis,  the  Justi,  the  Twentieth  Century,  the  S.  S.  White 
are  example^  of  this  type  of  crown  (Fig.  198). 

In  some  instances,  owing  to  the  undue  stress  acting 
upon  the  crown,  it  becomes  necessary  to  make  provi- 
sion against  likely  fracture  of  the  root,  in  which  cases 
the  post  and  band  are  both  utilized,  the  so-called  post 
and  collar  crown  in  combining  features  of  the  crowns 
belonging  to  the  two  orders  of  the  first  class  may  be 
said  to  belong  to  a  sub-order  (Fig.  199). 

<  These  several  tyj)e8  represent  the  present 

evolutionary  stage  of  crown  work  and  are  tlie 
modified  forms  of  types  first  recorded  in  dentiil 
literature,  when  a  form  carvetl  out  of  bone  or 
ivory  or  a  natural  crown  was  moimted  on  a 
'^'p^^^"  "pivot"  of  silver  or  gold,  as  described  lU 
CoLLAu  Fauchard's  work  published  in  1728.  The  intro- 
duction of  the  English  tube  teeth  marked  a  dis- 
tinct advance  in  this  class  of  dental  operations,  but  the 
wood  pivot  in  use  at  this  time  proved  inade(]uate  for  re- 
tention, also  resulted  in  frequent  fracture  of  roots 
through  the  absorption  of  moisture.    A  variety  of  forms 
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have  been  introduced  since  then,  each  designed  to  over- 
come the  objections  of  the  preceding  forms. 

The  introduction  of  the  Logan  crown  in  1885  marked 
a  distinct  advance  in  crown  work,  as  it  presented  a 
form  which  had  sufficient  bulk  of  porcelain  for  str^gth, 
a  concave  countersunk  base,  which  allowed  the  neces- 
sary grinding  for  close  adaptation  to  the  root  without 
injury  to  the  dowel.  These  improved  features  quickly 
led  to  a  very  general  use  of  this  crown,  almost  to  the 
present  day.  With  the  addition  of  the  collar  whereby 
all  the  advantages  which  this  affords  are  secured,  with- 
out the  disadvantages  of  the  metallic  backing,  the  Lo- 
gan crown  so  constructed  enjoys,  at  the  present  time, 
a  very  high  position  for  usefulness  and  esthetic  effect. 
The  Land  jacket  crown,  especially  effective  in  overcom- 
ing the  impaired  appearance  which  peg  laterals  give  to 
the  face,  and  which  are  adjusted  upon  vital  teeth,  mak- 
ing devitalization  unnecessary,  may  be  viewed  as  a  pro- 
gressive step  in  the  evolution  of  crown  work.  At  the 
present  time  the  Spaulding  crown  (see  Jacket  Crowns), 
an  all  porcelain  jacket  crown,  possesses  advantages  over 
the  Land  crown. 

So,  too,  with  the  hollow  metal  or  shell  crown  with 
the  porcelain  facing.  These  crowns  stand  for  a  high 
esthetic  development,  as  well  as  usefulness,  and  best 
meet  the  indications  for  which  each  form  is  fitted.  The 
advent  of  the  casting  process  has  almost  revolutionized 
both  crown  and  bridgework.  Former  methods  are  now 
almost  obsolete,  and  what  changes  may  still  follow  its 
better  utilization  are  now  not  to  be  defined.  The  selec- 
tion of  the  form  of  crown  to  be  used  is  usually  deter- 
mined by  the  anatomical,  physiological,  and  esthetic  fac- 
tors of  the  particular  case. 

Anatomical  Considerations.— This  involves  the  posi- 
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tion  of  the  root  and  the  crown  to  be  adjusted,  de'tz^^r- 
mining  the  class  of  tooth  to  which  it  may  belong  5.  it 
also  involves  the  study  of  the  relation  of  the  crown.  to 
the  adjoining  and  antagonizing  teeth.  In  other  woK:r«^cfl8, 
the  anatomical  considerations  embrace  the  study  of  "fc^lie 
forces  acting  upon  the  crown  and  root,  the  proooimal  cr  ^zi^n- 
tact,  and  the  occlusion. 

Each  class  of  tooth  is  designed  for  a  definite  fr»  ^anc- 
tion  in  the  performance  of  which  it  is  subject  to  str^^  ss. 
In  selecting  and  adapting  the  artificial  crown  sufficE  ^^?nt 
resistance  must  be  secured  so  that  in  the  work  for  wLB^i<Jh 
it  is  intended  it  will  not  be  displaced  by  the  forces  ^^  ^^t- 
ing  upon  it.  The  incisors  and  cuspids  are  subject  to 
stress  which  tends  to  force  them  outward.  The  bic^^^^- 
pids  are  subject  to  stress  in  a  vertical,  outward,  ^^'^^^ 
inward  direction,  the  degree  of  which  is  determii::*^  ^^ 
by  the  area  of  contact  with  the  antagonizing  teeth,  eb-  ^■^^ 
by  the  length  of  the  cusps.  The  molars  are  subject  ^^ 
a  similar  expression  of  stress  as  that  acting  upon  -t:^^ 
bicuspids,  but  the  lateral  stress  is  not  as  great,  and  t^^^^^ 
mildly  exhibited  in  proportion  to  the  accuracy  of  n^^  ^' 
mal  occlusion  and  the  length  of  the  cusps. 

It  is  evident  that  the  greatest  natural  resistance  i  ^ 
in  line  with  the  long  axis  of  the  tooth ;  therefore,  in  acf 
justing  an  artificial  crown  this  must  be  prominently  h 
view,  in  order  that  the  forces  acting  upon  the  root  might 
be  received  in  line  with  its  greatest  resistance,  other- 
wise pathological  conditions  might  develop  terminating 
in  loss  of  the  root. 

To  establisli  normal  occlusion  and  articulation  is  at 
all  times  an  essential  requisite.  It  reduces  to  the  min- 
imum the  stress  upon  any  one  tooth.  Faulty  occlusion 
or  articulation,  as  a  rule,  is  quickly  followed  by  patho- 
logical disturbances,  severe  in  proportion  to  the  degree 
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its  abDonuality  and  the  patient's  susceptibility.  In 
be  instances  abnormal  occlusion  may  lead  to  those 
changes  upon  the  root  {bjijercementosis)  which 
frequently  manifest  themselves  only  after  considerable 
enlargement  has  developed,  followed  by  severe  patho- 
logical complications,  and  tenninating  in  loss  of  the 
x-oot. 

Equally  important,  with  correct  occlusion,  is  correct 

3}roximal  contact.    If  the  natural  proximal  contact  is  not 

^restored  the  lodgment  uf  food  debris  and  bacteria  soon 

^^^hves  a  source  of  irritation  to  tlie  interproximal  tis- 

^^Hb,  quickly  followed  by  the  destruction  of  the  alveolar 

^^PSll  and  pericementum  and  the  progressive  loosening  of 

the  root;  therefore,  the  anatomical  relation  of  the  crown 

rails  for  a  correct  proximal  contact  assuring  protection 

to  the  inter])roxiiiial  and  alveolar  tissues. 

Physiological  Considerations.— In  most  instances  of 
crown  work  either  the  ]*ulp  has  been  previously  devital- 
ized or  devitalization  is  necessary  before  mounting  the 
artificial  crown.  It  may,  however,  occur  that  the  nat- 
ural crown  may  be  so  seriously  impaired  as  to  make 
restoration  liy  filling,  or  inlay,  impractical ;  and  this  may 
«r  without  exposure  of  the  i)ulp,  or  any  indication 
Its  being  pathologically  involved.  In  some  instances 
Bay  be  most  advisable  to  adjust  tlie  artificial  crown 
without  disturbing  the  internal  jihysiologieal  state  of 
the  root.  When  this  form  of  treatment  is  adapted  the 
same  otfcetive  plan  of  sterilizing  the  infected  tooth 
structure  must  be  followed  as  ap]ilies  to  the  treatment 
of  a  carious  cavity.  This  applies  with  equal  force  to 
tlie  protection  of  the  pulj*  from  iberraal  and  other  forms 
of  irritation  after  the  crown  is  adjusted. 

maintenance  of  the   jjliysiological   state   of  the 
LCementum  is  of  the  greatest  importance.     The  im- 
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portance  of  forming  correct  proximal  contacts  toward 
this  end  has  been  previously  discussed,  also  that  of  cor- 
rect occlusion,  but  the  mechanical  features  of  the  crown 
must  also  be  considered  in  this  relation.  Ill-fitting  shell 
or  collar  crowns  will  soon  disturb  the  normal  physio- 
logical aspects  of  the  pericementum.  In  cases  where 
the  pericementum  had  been  the  seat  of  inflammatory 
changes  its  predisposition  to  recurring  attacks  must  bo 
recognized,  and  the  possible  irritation  of  a  band  encir- 
cling the  root  end  and  leading  to  pathological  involv^ 
ment  of  the  pericementum  might  better  be  avoided.  The 
existence  of  any  pathological  condition  of  the  root  must 
be  corrected  and  a  normal  physiological  balance  secured 
before  adjusting  the  artificial  crown. 

Esthetic  Considerations.— These  are  assuming  an  in- 
creasing importance  to  which  they  are  justly  entitled. 
Greater  attention  is  paid  to-day  to  the  avoidance  of 
the  unsightly  appearance  of  gold  than  ever  before.  The 
form  and  shade  of  the  teeth  are  very  carefully  studied 
that  they  may  be  faithfully  reproduced  in  the  artificial 
crown,  in  order  that  the  harmony  or  *^  natural  appear- 
ance'' of  the  teeth  might  not  be  destroyed.  The  same 
thoughtful  considerations  are  paid  to  many  other  de- 
tails that  the  esthetic  effect  might  be  secured.  In  fact, 
these  considerations  enter  largely  in  contributing  to  the 
final  selection  of  the  form  and  appearance  of  the  arti- 
ficial crown  to  be  adjusted. 


THE  PREPARATION   OF  ROOTS 

Almost  from  the  inception  of  what  may  be  termed 
modern  crown  work,  writers  have  emphasized  the  im- 
portance of  proper  root  preparation  in  relation  to  per- 
manency in  crown  work.    It  is  the  essential  prerequisite 
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^whereby  success  is  attained,  and,  although  other  fac- 
i;ors  may,  and  do,  enter  into  causative  relation  for  its 
Aial  determination,  not  one  is  so  preeminently  conspicu- 
ous as  a  preliminary  requirement  as  proper  preparation 
of  the  root.  Unfortunately,  in  some  isolated  cases  ap- 
parent  permanency  is  secured  without  due  regard  to 
the  necessity  of  proper  root  preparation,  and  this  is 
erroneously  considered  a  successful  operation.  Appar- 
ent permanency  in  crown  work  is  one  thing;  success 
quite  another.  The  former  is  a  matter  of  time  alone 
and  is  necessarily  relative.  From  one  to  five  years  may 
be  regarded  by  some  operators  as  a  permanent  opera- 
tion, or  a  longer  period  may  be  required  by  others,  and 
a  crown  in  position  after  the  fixed  period  is  viewed  as 
a  permanent  operation.  However,  during  this  period 
the  retentive  structures  of  the  root  may  have  become 
seriously  impaired,  directly  due  to  a  faulty  crown,  and 
m  a  short  time  thereafter  the  root  is  lost.  This  cannot 
be  regarded  as  a  successful  operation,  although  it  may 
be  viewed  as  an  apparently  permanent  one.  In  order 
to  conveniently  discuss  the  subject  it  may  be  considered 
under  two  headings,  therapeutic  and  mechanical} 

Therapeutic  Preparation  of  Roots.— This  includes 
the  probable  procedure  of  pulp  anesthetization  or  devi- 
talization, and  its  removal.  For  this  the  reader  is  re- 
ferred to  Chapter  XVIII.  As  to  the  advisability  of  de- 
vitalization or  conservation,  the  reader  is  referred  to 
Chapter  XVII.  These  chapters  will  be  found  to  con- 
tain the  various  views  and  conclusions  bearing  upon 
the  subject.  It  may  he  here  restated  that,  whenever 
the  shape  of  the  crown  or  its  inclination  necessitates  ex- 
cessive removal  of  tooth  structure  in  order  to  properly 
prepare  it  for  the  reception  of  a  shell  crown,  and  if 
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this  procedure  is  necessary  after  the  root  of  the  tooth 
has  been  fully  formed,  it  may  be  advisable  to  remove 
the  pulp  before  adjusting  the  cro^^^l.  The  researches 
of  Ehein,  Bromell,  and  others  have  shown  that  in  these 
cases,  unless  the  pulp  is  removed,  it  is  quite  likely  to 
suffer  degenerative  and  necrotic  effects  due  to  the  ex- 
cessive loss  of  its  protective  tissues.  But  this  should 
not  be  construed  as  an  argument  favoring  the  removal 
of  the  pulp  in  every  instance  in  which  crown  work  is 
practiced.  Innumerable  cases  can  be  presented  showing 
that  the  pulp  retained  its  normal  vital  aspect  for  many 
years  beneath  shell  crowns  properly  adjusted.  The  best 
results  are  obtained  wJien  all  the  facts  are  carefully  con- 
sidered, and  the  weight  of  evidence  is  relied  upon  to 
sustain  one  or  the  other  mode  of  procedure. 

The  therapeutic  treatment  of  the  root  also  implies 
thorough  sterilization  of  the  canal  and  adjacent  struc 
ture.  To  establish  this  the  proper  agents  must  be  em- 
ployed and  suflScient  time  must  be  allowed.  The  pres- 
ence of  any  pathological  condition  upon  the  root  must 
be  completely  eliminated  before  proceeding  with  the 
crown.  These  are  very  important  steps  in  crown  work 
upon  which  rests  in  a  large  degree  the  success  of  the 
operation. 

It  may  facilitate  the  treatment  of  the  subject  if  we 
also  consider  under  this  heading  the  treatment  of  hyper- 
trophied  gum  tissue  which  has  occluded  the  margins  of 
the  root,  perforationSj  and  fractured  roots. 

Hypertrophied  Gum  Tissue. — The  overhanging  mass 
of  gum  tissue  may  be  excised,  and  after  the  control  of 
the  hemorrhage  by  the  use  of  styptics  a  piece  of  flex- 
ible matrix  steel  is  tied  around  the  root;  over  this  the 
dam  is  adjusted,  and  the  necessary  treatment  of  the 
canal  pursued.     The  steel  band  (any  other  metal  may 
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be  used)  may  remain  in  place  until  the  canal  treatment 
has  been  completed.  In  this  position  the  metal  band 
sei^-es  a  double  purpose.  It  securely  retains  the  tem- 
porary stopping  that  seals  the  canal  dressing,  and  it 
^^presses  the  gum  tissue  for  the  clear  exposition  of 
tile  root  end. 

If  excision   of  the  overhanging  gum   mass   is   not 
deemed  advisable,  it  may  be  repressed  by  the  use  of  tem- 
X^orary  stopping,   forced   into   the  canal  and  flattened 
-Against  the  root  end  in  a  way  to  force  the  hypertrophied 
mass  clear  of  the  margins  of  the  root.    If  the  opening  in 
the  root  is  not  sufficient  for  the  retention  of  the  tem- 
porary stopping,  the  suggestion  of  Dr.  Wm.  H.  True- 
man*  will  be  found  useful:  ** Should  there  not  be  suffi- 
cient concavity  in  the  root  to  hold  the  stopping,  a  large- 
headed  carpet  tack  may  be  pressed  into  the  canal  and 
the  gutta  percha  wedge  built  around  the  post." 

Perforated  Roots. — It  is  only  in  rare  instances  that 
perforated  roots  are  permanently  retained,  even  after 
exhaustive  therapeutic  measures  have  been  indulged 
toward  this  eiid.  In  view  of  this  it  is  best  in  the  be- 
ginning to  consider  carefully  all  the  factors  of  the  case, 
otherwise  considerable  painful  eflfort  will  be  fruitlessly 
expended.  Many  materials  have  been  respectively  ac- 
claimed as  possessing  special  therapeutic  value  when 
utilized  for  the  closure  of  perforations.  In  the  writers' 
judgment  the  attainment  of  success  in  these  cases  is 
more  dependent  upon  the  vital  qualifications  of  the  in- 
dividual than  the  filling  material.  That  some  materials, 
such  as  copper  amalgam,  oxyphosphate  of  copper,  tin, 
and  gutta  percha,  may  possess  value  beyond  that  of 
other  materials  is  not  denied,  but  the  determination 
of  the  permanent  retention  of  perforated  roots  is  most 
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likely  a  question  of  tissue  tolerance  for  the  presence 
of  foreign  material,  its  healing  and  protective  power. 
When  these  vital  factors  are  not  marked  it  is  not  likely 
that  the  most  painstaking  efforts  will  end  favorably ;  con- 
trariwise, under  the  strong  beneficial  influence  of  these 
factors,  even  though  less  thorough  methods  for  the  suc- 
cess of  the  operation  may  have  been  practiced,  it  is  our 
belief  that  success  may  be  attained.  Having  concluded 
that  the  factors  are  favorable  for  success,  the  first  step 
in  the  treatment  is  the  sterilization  of  the  perforated 
area.  A  rope  of  cotton  saturated  in  the  thymol-menthol- 
phenol  compound  is  introduced,  forcibly  pressed  into 
place,  and  the  canal  closed  with  temporary  stopping. 
This  is  allowed  to  remain  in  place  for  several  days  to 
sterilize  the  infected  area,  also  to  clear  the  perforation 
of  ingrowing  gmn  tissue.  When  the  patient  returns  the 
cotton  dressing  is  carefully  removed  under  aseptic  pre- 
cautions, and  if  the  conditions  are  favorable  a  wanned 
cone  of  gutta  percha  preceded  by  chloro-percha  is  placed 
in  the  perforation ;  tin  foil,  copper  amalgam,  or  copper 
oxyphosphate  may  be  used.  This  is  covered  with  a 
layer  of  cement  to  hold  the  material  in  place,  and  the 
canal  closed  until  such  time  as  may  be  selected  for  the 
construction  of  the  artificial  crown,  the  apical  end  hav- 
ing been  previously  closed  by  means  of  one  of  the  meth- 
ods discussed  under  Root  Canal  Filling. 

Fractured  Roots. — The  fracture  of  roots  may  occur 
as  the  result  of  an  accident,  or  of  undue  stress  in  mas- 
tication. To  restore  such  roots  to  usefulness  requires 
not  only  the  application  of  effective  methods  of  steriliza- 
tion and  considerable  mechanical  skill,  but  combined 
with  this  the  underlying  vital  factors  must  be  favorable. 
These  are  identical  with  those  related  to  perforated 
roots,   excepting  that   of  tissue   tolerance   for  foreign 
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bodies,  and  this  may  also  be  made  to  apply  here,  if  we 
regard  the  fractured  root  as  a  foreign  body.  The  heal- 
ing and  protective  power  of  the  tissues  must  be  as  great, 
if  not  greater,  than  that  necessary  for  the  retention  of 
perforated  roots,  and,  if  absent,  the  greatest  degree  of 
mechanical  skill  will  be  found  to  be  useless  for  their 
permanent  retention.  If  the  fracture  occurs  upon  a 
molar  tooth,  and  the  vital  factors  appear  favorable  for 
conservation,  the  first  indication  is  the  sterilization  of 
the  area  of  fracture.  The  parts  are  sprayed  with  an 
antiseptic  solution,  dried  with  alcohol  and  blasts  of 
warmed  air ;  a  drop  or  two  of  the  modified  phenol  com- 
pound is  dropped  from  a  probe  into  the  fracture;  the 
two  parts  of  the  tooth  are  then  pressed  together,  closely 
approximated,  and  securely  retained  in  position  by 
means  of  strong  ligature  wire.  If  a  cavity  exists  it  is 
flooded  with  the  phenol  compound  and  closed  with  tem- 
porary stopping,  care  to  be  exercised  in  introducing  the 
temporary  stopping  not  to  disturb  the  relation  of  the 
apposed  parts.  The  patient  must  be  instructed  not  to 
masticate  upon  the  tooth.  The  fractured  tooth  may  now 
be  closely  studied  to  determine  the  character  and  method 
of  permanently  retaining  the  fractured  parts.  Fig.  200 
illustrates  a  method  utilized  when  sufficient 
structure  remains;  dovetail  forms  are  cut  in 
each  side,  into  which  a  layer  of  cement  is 
flowed  and  allowed  to  harden;  the  remaining  ^^"-200. 
portion  of  the  cavity  is  filled  with  amalgam.  When 
the  amalgam  has  set  the  wire  is  removed  and  the 
tooth  carefully  prepared  for  a  shell  crown.  After 
the  tooth  has  been  suitably  shaped,  a  band  is  con- 
structed of  22-k.  gold,  30  gauge.  The  band  when 
completed  is  cemented  in  place,  and  firmly  holds  the 
fractured   parts   without   fear   of  displacement   during 
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the  construction  of  the  crown  which  is  fitted  over  the 
band. 

In  the  anterior  teeth  a  fracture  may  occur  in  a  man- 
ner that  makes  restoration  by  filling  fully  satisfactory. 
This  is  the  condition  when  the  fracture  is  not  deep,  and 
after  reniovsil  of  the  fractured  portion  suitable  prepara- 
tion for  an  amalgam  filling  can  be  made.  The  fractured 
portion  is  then  restored  in  amalgam,  and  a  collar  crown 
adjusted,  or  a  band  with  a  floor  soldered  to  it  may  be 
prepared,  after  the  amalgam  has  set.  This  is  cemented 
to  place.  To  this  a  crown  may  be  fitted  and  adjusted. 
In  deep  fractures  extending  beneath  the  alveolar  wall 
the  plan  of  restoration  suggested  by  Dr.  Cigrand  is  sim- 
ple and  effective.  After  sterilization  of  the  fractured 
area,  apposition  and  fixation  of  the  fractured  parts,  as 
previously  discussed,  a  circular  groove  is  cut  in  the 
root,  as  ilhistrated  (Fig,  201);  into  this  a  band  is  fitted 
and  adjusted;  this 
is  ground  down  to 
the  surface  of  the 
root  and  securely 
fixes  the  fractured 
I)ortions.  The  wire 
now  may  be  re- 
moved  and  tlie 
crown  completed. 
The  casting  process  of  late  has  been  utilized  in  hold- 
ing the  fractured  parts  of  a  root  in  place.  It  enables 
the  operator  to  easily  construct  accurately  fitting  inlays 
that  take  the  place  of  missing  ])ortions  of  the  root,  as 
well  as  bands  with  the  i)ost  attached,  supi>orting  the 
porcelain  crown. 

?'(■(■/?«/(/(((;.— AVhere  the  fracture  does  not  extend  be- 
yond the  alveolar  wall,  the  fractured  portion  of  the  root 
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is    x^emoved.    A  perfectly  clear  field  must  be  secured.    If 
^    Ix^morrhage  has  followed  the  removal  of  the  fractured 
this  is  controlled,  and  all  evidence  of  blood  re- 
eved from  the  field  of  operation.    Gutta  percha  or  tem- 
1^*^^  x:*ary  stopping  is  used  to  force  away  the  gum  tissue, 
suitable  porcelain  crown  is  selected  and  fitted  to  the 
>t.    Iridio-platinum  wire  of  proper  gauge  is  fitted  to 
and  crown.     Softened  inlay  wax  is  next  pressed 
place,  chilled,  and  carved  to  the  desired  form;  pre- 
^Dus  to  this  the  post  has  been  forced  to  place  in  the 
nal  and  the  crown  set  upon  the  post.    When  the  de- 
^ed  relation  of  the  various  parts  has  been  secured  the 
own,  post,  and  wax  are  removed.    The  porcelain  crown 
detached  from  the  post,  the  wax  model  carrying  the 
X^^st  is  invested,  and  the  casting  prepared  in  the  usual 
^>:ianner. 

If  considered  advisable  a  band  may  be  constructed 
^H  the  following  manner:     A  casting  is  first  made  to 
X^estore  the  fractured  portion  of  the  root.    This  is  placed 
in  position  and  a  band  fitted  around  the  root.    The  in- 
lay and  band  are  waxed  in  position,  removed,  and  sol- 
dered.   The  band  and  inlay  are  returned  to  position  and 
Ijeveled  labially  to  a  point  below  the  gum  margin.    The 
floor  and  post  are  next  fitted  and  attached  to  the  band ; 
when  this  is  completed  the  crown  is  adjusted  in  the  usual 
manner.    In  the  Cosmos  for  1903  Dr.  Peeso  describes  a 
case  of  fracture  to  the  apex  of  the  superior  central  in- 
cisor  root,  occurring  in   practice;   after  the   fractured 
parts  were  drawn  tightly  together  by  means  of  wire, 
the  end  of  the  root  was  trimmed  for  the  reception  of  a 
narrow  band.     This  was  constructed  of  iridio-platinum 
and  when  completed  cemented  upon  the  root.    The  wire 
holding  the  fractured  parts  together  was  now  removed, 
and  the  case  treated  similarlv  to  the  treatment  accorded 
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any  root  for  which  a  banded  Richmond  crown  is  con- 
structed. 

Mechanical  Preparation  of  Roots.— The  opinion  of 
nearly  all  writers  who  by  experience  appear  to  be  best 
fitted  to  pass  judgment  upon  these  matters  appears  to 
be  that  too  little  attention  is  devoted  to  the  correct 
form  the  root  or  crown  should  be  made  to  assume  in 
its  preparation  for  the  reception  of  a  crown;  and  to 
this,  failure  in  crown  and  bridgework  is  most  frequently 
due.  No  doubt  this  indictment,  in  a  very  large  degree, 
is  founded  upon  the  truth.  But,  on  the  other  side,  is 
not  the  total  disregard  of  the  vital  aspects  of  the  crown 
or  root  also  an  error  of  practice,  in  many  instances  in- 
volving the  root  in  a  series  of  pathological  phenomena, 
finally  terminating  in  its  loss!  Examples  are  not  lack- 
ing that  confirm  this  conclusion.  A  safer  mode  of  prac- 
tice, no  doubt,  lies  in  the  appreciation  of  the  importance 
of  what  may  be  termed  the  vital  aspects  of  the  tooth  or 
root,  also  of  the  groat  importance  of  grinding  to  proper 
fonn  the  crown  or  root  to  be  crowned.  The  prosthodon- 
tist should  be  more  of  a  vitalist,  and  the  vitalist  should 
be  more  of  a  prosthodontist. 

The  form  which  we  desire  to  give  the  root  depends 
upon  the  kind  of  crown  to  be  adjusted.  It  has  been  pre- 
viously indicated  that  two  general  classes  of  crowns 
exist,  the  shell  or  collar,  and  the  doivel  crown.  In  view 
of  certain  variations  made  necessary  at  times,  because 
of  the  position  or  the  physical  state  of  the  root,  it  will 
be  convenient  to  consider  the  prei)aration  of  roots  in 
relation  to  four  classes  of  crowns:  (1)  the  shell,  (2)  the 
shell  with  porcelain  facing,  (3)  the  band  and  dowel,  (4) 
dowel  crown  without  band. 

Prepakation  for  Shell  or  Telescope  Crown. — This 
form  of  crown  is  usually  constructed  for  the  molar  teeth, 
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and  its  correct  adaptation  is  made  difficult  by  the  posi- 
tion of  the  teeth,  and  the  amount  of  structure  that  in 
most  instances  must  be  removed  to  allow  of  a  correct 
adaptation  (Fig.  202). 

If  through  the  action  of  caries  or 
fracture  the  lost  tooth  structure  ex- 
tends beneath  the  gum  margin,  res-, 
toration  by  filling  is  essential  before 
the  band  is  adapted.    This  will  pre-  'vi/^M:j' 

vent  subsequent  attack  by  the  cari- 

1  ,.  •       i   xT_  Fig.  202. 

ous  process  by  guardmg  against  the 
lodgement  of  food  debris  and  bacteria,  materially  lessens 
the  liability  to  fracture  of  unsupported  walls  during  the 
act  of  shaping  the  crown,  and  renders  vastly  easier  the 
correct  adaptation  of  the  band.  Amalgam  is  generally 
utilized  for  making  the  restoration.  Where  but  little  of 
the  natural  crown  remains,  an  amalgam  crown  should  be 
built  prior  to  any  attempt  to  fit  the  bank.  In  order  to 
secure  the  amalgam  it  may  be  necessary  to  cement  an 
iridio-platinum  post  in  one  or  both  canals.  This  effort 
is  well  repaid  in  the  increased  resistance  it  affords  the 
crown,  also  in  the  protection  it  gives  to  the  roots  from 
caries. 

In  most  cases  where  the  gold  shell  crown  is  to  be 
used,  as  previously  noted,  considerable  tooth  substance 
must  be  removed,  especially  upon  the  mesial  and  distal 
surfaces,  where  the  contour  is  the  greatest.  It  is  essen- 
tial that  the  walls  be  made  parallel,  or,  what  is  better, 
converging  very  slightly  occlusally  from  a  point  slightly 
below  the  gum  line,  i.  e.,  about  1/64  to  1/32  of  an  inch 
below  the  normal  gum  line.  (Some  crown  and  bridge- 
workers  object  to  even  slightly  converging  walls  in  shap- 
ing a  tooth  for  a  shell  crown,  claiming  that  when  the 
crown  is  adjusted  upon  a  tooth  so  shaped,  and  force 
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exerted  upon  it,  the  edge  of  the  crown  is  likely  to  curL 
up  and  form  a  shoulder.)    It  is  well  to  emphasize  a 
the  importance  of  considering  the  vital  aspects  of  th 
tooth,  especially  in  regard  to  the  pericementum,  and  tha 
excessive  grinding,  or  the  impinging  of  a  metallic  band,, 
may  lead  to  irreparable  injury  of  the  retentive  mem- 
brane of  the  root. 

To  facilitate  the  removal  of  all  excess  of  tooth  struc- 
ture, a  variety  of  stones,  disks,  burs,  and  enamel  cleav- 
ers must  be  at  hand,  and  in  good  form.  Without  these 
the  work  is  unnecessarily  delayed  and  made  more  an- 
noying to  both  patient  and  operator.  The  mesial  and 
distal  contour  are  removed  by  means  of  a  cup-shai)e 
disk,  first  cutting  through  between  the  teeth;  the  mesial 
contour  is  then  gradually  cut  away  with  the  face  of  the 
disk  and  the  distal  with  the  reverse  side.  A  better  plan 
is  to  cut  through  the  contour;  an  examination  is  made 
below  the  gum  line  to  determine  the  amount  of  struc- 
ture to  be  removed;  the  disk  is  then  placed  at  a  point 
upon  the  occlusal  surface,  so  that  the  entire  contour  is 
removed  with  one  cut.  A  thin  carborundum  disk  is 
used  for  trimming  down  the  buccal  and  lingual  surfaces. 
The  thick-edge  wheel  may  be  used  near  the  occlusal  end 
to  facilitate  its  removal,  especially  in  lower  teeth  with 
a  decided  inward  inclination.  All  sharp  corners  must 
be  rounded  particularly  as  approach  is  made  toward  the 
gum  line,  and  for  the  desired  distance  beneath  it.  The 
cone,  inverted  cone,  and  small  diamond  disks  will  be 
found  useful  in  this  relation.  The  occlusal  surface,  usu- 
ally the  first  to  be  cut  down,  is  reduced  by  means  of  the 
heavier  carborundum  stones.  Frequent  examinations 
should  be  made  to  determine  if  the  surfaces  are  being 
cut  straight  and  even,  otherwise  the  desired  form  may 
not  be  established,  and  enamel  shoulders  easily  formed 
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where  thin  disks  are  employed  for  cutting  may  inter- 
fere with  a  perfect  adaptation  of  the  crown. 

Preparation  for  Shell  Crown  with  Porcelain  Fac- 
ing.— In  preparing  a  case  for  the  shell  crown  with  porce- 
lain facing,  the  principles  of  preparation  are  similar  to 
those  previously  discussed,  excepting  that  the  buccal 
wall  must  be  sufficiently  reduced  to  accommodate  the 
facing.  The  reduction  of  the  buccal  wall  should  not 
be  made,  however,  until  the  other  parts  of  the  tooth 
have  been  properly  prepared  (Fig.  203). 

Preparation  for  Band  and 

.  /\  •  •  • . 

Dowel  Crown. — In  order  to  meet  •^^U/vS. 
^  the  esthetic  requirements  in  the  :.;M  Vx-hV 
anterior  teeth  the  natural  crown,  ^M  P^- 
or  what  remains  of  it,  must  be  cut  ij/}l  V'S 
down  to  a  line  so  that  the  porce-  ^^^vr---f^ 
lain    crown    when    adjusted    will  ^J 

meet  the  gum  line.     The  esthetic  ^'°*  ^^^• 

demands  in  the  anterior  position  of  the  mouth  must  be 
carefully  adhered  to,  and,  together  with  correct  occlu- 
sion and  stability,  are  the  chief  factors  to  be  considered 
in  the  construction  of  a  crown.  In  cutting  down  the 
natural  crown  it  is  a  better  plan  to  allow  a  portion  of  it 
to  project  beyond  the  gum  line  until  the  band  has  been 
constructed.  This  gives  a  better  opportunity  to  accu- 
rately fit  the  band  to  the  root  with  a  minimum  of  annoy- 
ance to  the  patient  and  injury  to  the  gum  tissue.  The 
best  plan  of  procedure  is  to  insert  a  crosscut  fissure  bur 
into  the  cavity,  at  a  point  between  1/8  to  1/16  of  an  inch 
from  the  gum  line,  and  cut  through  the  dentin  and 
enamel  toward  the  center  of  the  tooth,  both  labially  and 
lingually  if  a  cavity  exists,  and  it  usually  does  in  these 
cases,  both  upon  the  mesial  and  distal  aspects  of  the 
tooth;  the  bur  may  be  inserted  into  both  cavities  and 
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the  tooth  structure  cut  away,  working  toward  the  center 
of  the  crown.  In  this  manner  sufficient  structure  is 
very  readily  cut  away  that  the  remaining  portion  can 
be  snapped  oflf  with  the  fingers.  This  is  a  safer  plan 
than  cutting  a  labial  and  Ungual  groove  into  the  crown 
and  using  the  excising  forceps,  as  recommended  by 
some  writers.  With  these  a  fracture  may  occur,  or  what 
is  more  likely,  an  injury  to  the  pericementum.  Bicus- 
pids and  molars  are  cut  down  by  the  use  of  dentate  burs 


Fig.   206.— Dt 
Stahk's  Rout 


and  carborundum  wheels.  A  carborundum  wheel  niiiy 
now  be  used  to  trim  down  the  uneven  walls  to  about  1/"' 
of  an  inch  from  the  gum  line.  This  projecting  enamel 
must  now  be  shaped  to  the  form  necessary  for  the  re- 
ception of  a  band,  viz.,  the  greatest  diameter  of  tlif 
root  must  be  placed  at  the  point  reached  by  the  oufiim' 
of  the  band.  To  remove  the  remaining  enamel,  ll'^ 
enamel  cleavers  will  be  found  effective  (Fig.  204). 

To  establish  the  desired  root  form  for  the  reception 
of  the  band  it  may  be  further  necessary  to  use  the  "Root 
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Reducer"  made  by  the  S.  S.  White  Co.,  or  those  sug- 
gested by  Dr,  R.  W.  Starr  will  be  found  useful.  Other 
forms  are  upon  the  market  that  can  be  advantageously 
utilized  toward  the  same  purpose.  The  band  is  now 
fitted  to  the  root,  and  when  the  desired  relation  of  band 
to  root  is  established  the  projecting  portion  of  the  crown, 
which  has  been  allowed  to  remain  to  facilitate  the  fit- 
ting of  the  band,  is  cut  down,  and  the  proper  form  given 
the  base  of  the  root.  This  is  imperatively  necessary  in 
order  to  meet  the  requirements  previously  noted.    Fig. 


207  illustrates  the  form  of  the  base  of  the  root  very 
frequently  established.  The  labial  bevel  allows  of  the 
correct  artistic  effect,  excepting,  perhaps,  that  it  might 
Dot  afford  sufficient  space  to  avoid  undue  prominence 
at  the  neck.  In  this  connection  Fig.  208  shows  a  better 
preparation,  assuring  also  every  artistic  and  raeehanieal 
demand.  This  sloping  form  of  the  base  of  the  root  can 
readily  be  established  with  a  carborundum  wheel,  after 
which  the  root-facers  of  Ottolengui  are  useful  in  pre- 
paring the  root  beneath  the  gum  line  without  injury 
to  the  gum  tissue  (Fig.  209).  In  bicuspids  and  molars 
the  surface  of  the  root  or  roots  is  prepared  flat.  This 
form  of  seat  for  the  artificial  crown  provides  the  great- 
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est  strength,  as  the  application  of  stress  is  in  a  diirect 
line. 

Preparation  for  Dowel  Crowns  Without  BAja^i>.— 
Several  forms  of  crowns  without  bands  may  be  ixsed, 
such  as  the  Logan,  of  which  the  dowel  is  an  insepar^^xble 
part,  the  Davis,  which  has  a  separable  dowel,  and  tie 
plate  and  dowel  crown,  where  the  dowel  and  plate  for 
the  basal  surface  of  the  root  are  separately  fitted  and 
subsequently  soldered,  and  to  which,  later  on,  a  faoing 
is  added  and  attached  with  solder.  Where  it  is  inteoded 
to  use  the  Logan  or  Davis  crown,  the  sloping  base 
form  of  the  root,  as  indicated  in  Fig.  207,  best  meets 
the  requirements.  When  closely  adapted  to  the  labial 
aspect  of  the  root  it  affords  a  satisfactory  esthetic  ef- 
fect, and  the  lingual  projection,  when  the  crown  is  ^^^' 
justed,  results  in  a  self-cleansing  joint. 

When  the  plate  and  dowel  crown  is  used  the  base  of 
the  root  should  be  given  the  saddle  form  (Fig.  2lO)» 
which  provides  greater  resistance  against  displa.^^* 
ment,  and  the  accurate  approximation  of  the  pl^*^ 
against  the  root  secures  the  prophylactic  requiremeO- *^" 

PREPARATION  OF  CANALS 

This  implies  enlargement  of  the  canal  to  accoratX^^' 
date  the  dowel,  which  is  selected  according  to  the  siz^      ^ 
the  root  and  requirements  of  the  crown.      The    cent**^ 
incisors  and  cuspids  admit  of  the  use  of  a  longer  ^  ^* 
heavier  dowel.    In  no  case  should  the  canal  be  enlar^^^ 
to  a  degree  inviting  fracture,  in  order  to  accommocJ^'^ 
a  heavier  gauge  dowel.     The  dowel  should  be  mad^        ^^ 
enter  the  canal  a  depth  equal  to  the  length  of  the  cro  ^^^^' 
which  usually  measures  about  two-thirds  the  lengtlx        ^ 
the  root.    If  it  is  found  inadvisable  to  enlarge  the  carr:^^^ 
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to  the  indicated  degree  to  accommodate  the  dowel,  as 
frequently  occurs  in  the  superior  first  bicuspid  roots, 
two  dowels  may  be  used,  one  fitted  in  each  canal,  and, 
although  shorter  and  of  lighter  gauge,  the  two  dowels 
will  adequately  support  the  crown. 

Having  determined  the  gauge  dowel  to  be  used,  the 
canal  is  enlarged  to  the  desired  depth  to  receive  it.  The 
Consolidated  Dental  Manufacturing  Co.  manufacture  a 
twist  drill  in  two  sizes  to  correspond  to  the  two  sizes 
of  dowels  arranged  for  the  Davis  crowns,  so  that  when 
the  canal  is  drilled  out  with  one  or  the  other  the  cor- 
responding size  dowel  is  perfectly  accommodated  in  the 
canal.  A  round  bur  may  be  used  in  place  of  the  drill 
and  the  canal  enlarged  to  receive  the  dowel.  Care  should 
be  exercised  in  all  cases  not  to  perforate  the  root.  It 
is  best,  in  order  to  avoid  root  perforation,  to  occasion- 
ally examine  the  work  of  reaming  the  canal,  and  with 
the  aid  of  explorers  but  little  difficulty  will  be  found  in 
following  its  direction. 

THE  SH£LL  OR  HOLLOW  METAL  GOLD    CROWN 

For  many  years  this  form  of  crown  has  occupied  a 
most  useful  position  in  restoring  to  permanent  and  com- 
plete service  natural  teeth  seriously  impaired  through 
caries  or  other  causes ;  it  has  also  been  a  potent  factor  in 
the  development  of  bridgework,  and,  although  at  the  pres- 
ent day,  owing  to  the  introduction  of  the  casting  process, 
its  field  of  usefulness  is  considerably  lessened,  it  never- 
theless continues  to  occupy  a  prominent  place  among 
the  operative  procedures  of  restoring  to  usefulness 
many  remains  of  teeth  which,  prior  to  the  introduction 
of  this  form  of  crown,  were  consigned  to  the  forceps. 

The  general  efficiency  of  this  mode  of  restoration 
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soon  inaugurated  an  extensive  period  of  misuse  in  ph 
ing  this  form  of  crown  in  conspicuous  locations,  and  tl 
thousands  upon  thousands  of  crowns  to  be  found  in  t'. 
anterior  portion  of  the  mouth  bear  strong  testimony 
the  lack  of  **  esthetic  sense"  of  both  patients  and 
ators.     Time,  however,  has  proved  corrective  of  tl 
form  of  abuse,  and  the  present  tendency  is  to  a  mu- 
better  appreciation  of  the  esthetic  demands  of  artifici 
crown  work. 

Indications.— The  gold  shell  crown  should  be  plac- 
upon  the  roots  of  molars,  and  occasionally  upon  the  Si 
.ond  bicuspid  when  this  tooth  is  well  hidden  from  vi( 
and  very  rarely  upon  the  first  bicuspid.    In  this  latl 
instance  it  may  be  used  in  the  mouths  of  men  when 
other  form  of  restoration  appears  advisable,  or  wIm-  ^ji 
the  first  bicuspid  is  to  serve  as  an  abutment  for  brid^age- 
work,  and  where  the  use  of  the  shell  crown  may  be    in- 
dicated to  add  to  the  strength  of  the  bridge. 

Methods  of  Construction.— The  hollow  metal  or  sl»»  ell 
crown  may  be  constructed  by  first  adjusting  a  band       to 
the  prepared  root,  joining  its  two  ends  under  heat,  w     '^^ 
or  without  solder,  and  to  the  prepared  band  cusps  ^=^^^ 
soldered,  the  crown  representing  a  sectional  procedu — -*^^- 
A  second  method  consists  of  forming  the  entire  crc       ^ 
by  swaging  a  disk  of  22-k.  gold  into  the  desired  foL-J^^' 
eliminating  all  joints  and  producing  the  seamless  croi  -^^t'"- 

The  Sectional  Crown. — The  sectional  crown  is  f^  t"*^ 
one  generally  emj^loyed,  and  oflFers  advantages  not  jh^^  ^^^' 
sessed  by  the  seamless  crown,  the  most  important  -  ^ 
which  is  better  adaptation;  it  also  requires  less  time  ^^^ 

its  construction,  and  can  be  made   stronger  than  *"^ 

crown  made  after  the  seamless  method.  The  advoca^=^^»*^^ 
of  the  seamless  method  urge  emphatic  objection  agai^  '°^^ 
the  presence  of  the  joints  in  the  crown  made  after  ^"^ 
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sectional  method,  also  in  the  presence  of  the  solder  nee- 
ssarily  employed  to  bind  the  joints.  These  objections, 
owever,  are  more  fanciful  than  real,  and  by  far  the 
reater  number  of  operators  construct  the  gold  shell 
'Own  after  the  method  involving  the  presence  of  joints 
id  the  use  of  solder. 

The  first  step  in  the  construction  of  the  crown,  after 
e  root  or  tooth  has  been  properly  prepared,  is  obtain- 
g"  an  exact  measurement  of  the  root.  This  is  usually 
t^xired  by  placing  a  loop  of  wire  around  the  root,  about 
32  of  an  inch  below  the  gum  margin,  with  its  ends 
^tened  in  a  dentimeter  or  hand-vise.  The  wire  is 
'^sted  taut,  care  being  taken  that  in  so  doing  it  is  not 
^placed.  The  wire  measurement  is  removed  from  the 
^ot,  cut  at  a  point  opposite  the  twisted  portion,  and 
^Tefully  straightened  out  to  give  the  linear  size  of  the 
>ot  circumference.  The  width  to  be  given  the  band 
>^ould  also  be  marked,  in  order  that  a  suitable  piece  of 
2-k.  29  or  30  gauge  gold  can  be  cut.  Dr.  Goslee  ^  recom- 
mends 28  gauge  for  the  band,  claiming  that  in  the  proe- 
ms of  finishing  and  polishing  the  thickness  is  reduced, 
o  that  a  28  gauge  is  not  too  heavy.  It  is  important  in 
11  forms  of  restorations  to  have  suflBcient  strength  to 
esist  the  forces  acting  upon  each  particular  restoration, 
rrespective  of  whether  it  is  crown,  bridge,  or  filling,  and 
a  relation  to  a  shell  crown  this  is  amply  provided  for 
a  a  29  or  even  30  gauge  band ;  furthermore,  considering 
he  reduced  pliability  of  the  heavier  gauge,  the  com- 
pensating increase  in  strength  of  the  28  gauge  metal  for 
he  band  is  not  likely  to  prove  suflBciently  attractive  for 
:eneral  adoption  by  the  profession.  Fig.  211  illustrates 
he  manner  frequently  recommended  of  cutting  the  gold 
or  the  band.    It  is  recommended  that  the  cervical  end 

* '  *  Principles   and   Practice   of  Crown   and   Brid^work.  *  * 
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of  the  band  be  cut  the  exact  length  of  the  measurement 
wire,  the  occlusal  end  wider,  to  afford  the  opportunity 
for  most  ** artistic  results"  in  regard  to  completely  occu- 
pying the  occlusal  space  with  the  contour  of  the  crown. 

Many  crown  and  bridgeworkers 
object  to  this  method  of  cutting 
the  band,  claiming  that,  as  the 
band  increases  in  circumference 
from  the  line  of  the  root  below  the 
gum  tissue,  against  which  it  is  ae- 
Fio.  211.  curately  adapted,  and  which  rep- 

resents the  greatest  sectional  area  of  the  root,  or  at  least 
as  great  as  at  any  other  line,  in  festooning  the  cervical 
portion  of  the  band  it  is  quite  likely  that  the  original 
cervical  line  of  the  band  will  be  destroyed;  therefore, 
the  portion  of  the  band  having  a  greater  circumference 
than  the  original  cervical  measurement  will  be  imper- 
fectly adjusted  to  the  root.    Furthermore,  if  the  band  is 
cut  as  noted,  and  if  the  integrity  of  the  cervical  border  as 
to  circumference  is  preserved,  when  the  crown  is  com- 
pleted and  adjusted,  stress  acting  upon  it  may  easily 
force  it  down  further  upon  the  root,  owing  to  the  in- 
creasing measurement  of  the  band  toward  the  occlusal 
end.    If  the  sides  of  the  root  and  remaining  crown  have 
been  prepared  parallel,  the  band  is  cut  straight ;  if  the 
walls  have  been  prepared  with  a  slight  occlusal  inclina- 
tion, the  band  may  be  cut  to  correspond  to  the  converg- 
ence, and  when  fitted  to  the  root  the  end  with  the  shorter 
measurement  is  adapted  to  the  occlusal  portion  of  the 
root.     The  proper  contour  and  contact  is  provided  for 
by  shaping  the  band  and  adding  to  it  sufflcient  substance 
to  yield  the  desired  form.    The  writers'  method  of  con- 
struction has  been  to  add  the  cusps  after  the  ])and  has 
been  shaped,  and  the  final  contact  form  is  secured  by 
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means  of  a  high-grade  solder,  which  is  flowed  over  the 
band  in  the  desired  position  and  amount  to  suit  the 
case. 

The  desired  length  of  the  band  having  been  cut,  the 
two  ends  are  brought  evenly  together  and  soldered  with 
a  small  piece  of  22-k.  solder.    Many  crown  workers  pre- 
fer to  make  the  joint  by  giving  each  end  of  the  metal  a 
slight  bevel,  of  about  the  thickness  of  the  plate ;  the  ends 
are  then  overlapped  the  extent  of  the  bevel  and  joined 
either  by  sweating  the  joint  or  with  the  aid  of  solder. 
This  is  generally  regarded  as  being  a  stronger  joint  than 
the  one  soldered  in  the  ordinary  way  by  apposing  the 
two  ends  of  the  band.    Owing  to  the  probability  of  sub- 
sequent discoloration  the  joint,  if  soldered,  is  usually 
placed  in  the  middle  of  the  lingual  surface.     It  may 
here  be  in  place  to  direct  attention  to  the  fact  that  the 
solder  supplied  by  the  dental  depots  and  marked  22-k. 
solder  is  not  as  marked,  but  is  intended  for  use  upon 
JS:2'k.  plate,  and  does  not  contain  more  than  20  parts  of 
sold.    It  is  better  to  use  at  the  first  soldering  a  solder 
that  actually  contains  22  parts  of  gold,  in  other  words 
a  22-k.  solder,  so  that  at  the  subsequent  soldering,  if  any 
fear  is  entertained  as  to  the  repeated  use  of  22-k.  solder, 
a  lower  grade  may  be  used,  but  one  that  is  not  as  low 
in  grade  as  is  necessary  when  the  karat  of  that  first  used 
is  below  22. 

The  two  ends  of  the  band  having  been  united,  it  may 
now  be  placed  upon  the  root  and  forced  toward  the  gum 
line  in  order  to  conform  the  band  to  the  shape  of  the 
root,  but  under  no  circumstances  should  it  be  forced  at 
this  time  below  the  gum  line  at  any  point.  This  re- 
sults in  unnecessary  irritation  and  injury  to  the  tissue. 
Having  conformed  the  band  to  the  shai)e  of  the  root,  it 
is  removed  and  trimmed  to  conform  to  the  line  of  the 
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gum  tissue  surrounding  the  root.    When  this  step  in  the 
procedure  is  completed,  and  the  cervical  portion  of  the 
band  is  perfectly  smooth,  and  the  edge  given  an  inward 
bevel,  it  is  again  placed  upon  the  root  and  forced  to 
position.     If  the  operation  to  this  step  is  satisfactory 
the  band  is  removed  and  the  occlusal  edge  trimmed  down 
to  allow  for  the  placement  of  the  cusps ;  it  is  then  made 
smooth  and  properly  contoured.     If,  as  has  been  pre- 
viously noted,  the  full  contour  and  contact  cannot  be 
secured  by  shaping  the  band,  owing  to  the  manner  in 
which  the  edges  of  the  band  have  been  cut,  the  occlusal 
edge  of  the  band  is  shaped  as  close  to  the  desired  con- 
tour as  possible;  the  cusps  are  then  added  to  the  band, 
and,  when  this  portion  of  the  technique  is  complete,  the 
full  contour  and  contact  is  formed  by  flowing  a  high 
karat  solder  in  the  desired  position  and  form.    While 
this  method  of  forming  the  contour  may  be  open  to  the 
objection  of  the  use  of  an  excessive  quantity  of  solder 
and  the  subsequent  discoloration  that  follows,  however, 
it  seems  to  the  writers  that  this  is  less  serious  by  far 
than  an  incorrectly  adapted  crown,  which  is  quite  like- 
ly to  follow  in  the  hands  of  the  inexpert  when  the  band 
is  cut  with  a  greater  occlusal  than  cervical  measurement. 
Various  methods  have  been  suggested  for  adding  the 
cusps  to  the  band.    Probably  the  most  accurate  results 
were  secured,  uj)  to  the  time  of  the  introduction  of  the 
casting  method,  by  securing  an  impression  of  the  an- 
tagonizing  teeth  correctly   articulated   with  the  band. 
The  easting  method  has  simplified  this  part  of  the  con- 
struction of  a  shell  crown  without  sacrifice  of  accuracy: 
therefore,  before  long  it  is  destined  to  take  the  place, 
excepting,  perhaps,  in  isolated  instances,  of  all  other 
methods   of   cusp   addition   for   the   completion   of  the 
crown.    The  following  three  methods  for  cusp  construe- 
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tion  will  be  here  described:  (1)  the  impression  method; 
(2)  the  solder  method;  (3)  the  casting  method.  These 
not  only  meet  all  the  requirements,  but  make  useless 
many  of  the  mechanical  aids  that  from  time  to  time  have 
been  introduced  for  cusp  construction. 

(1)   The  Impression  Method. — When  the   band  has 
been  fitted  and  trimmed  as  desired,  it  is  filled  with  wax 
before  taking  the  bite.     This  aids  in  its  removal  from 
the  mouth,  also  in  its  adjustment  upon  the  model.    Wax 
is  softened  in  suflScient  quantity  that  the  form"- of  two 
or  three  teeth  on  each  side  of  the  crown  can  be  included 
in  the  bite.    A  plaster  impression  is  next  taken,  includ- 
ing the  same  teeth  as  those  of  the  wax  bite.     This  is 
varnished,  the  model  poured,  and  when  suflBciently  hard 
separated,  the  bite  adjusted,  and  the  model  with  bite 
wax  in  position  mounted  upon  a  crown  articulator.  When 
the  wax  is  removed  the  plaster  teeth  are  carefully  var- 
nished, and  when  dried  plaster  is  poured  into  the  band 
and  the  articulator  closed.     The  importance  of  having 
the  teeth  adjacent  to  the  band  reproduced  in  the  im- 
pression and  bite  is  now  better  appreciated ;  it  serves  to 
correctly  occlude  the  antagonizing  teeth.    When  the  plas- 
ter has  set  the  articulator  is  opened,  and  the  band  with 
its  impression  of  the  occluding  teeth  removed  from  the 
model,  in  a  manner  that  the  guide  to  its  accurate  return 
is  not  destroyed.    The  band  may  now  be  cleared  of  ad- 
hering particles  of  jilaster,  and  the  impression  within 
more  clearly  defined  as  to  cusps  and  sulci,  without  de- 
stroying the  correct  occlusion.    It  is  also  well  to  trim 
the  plaster  cusps  sufficiently  to  expose  the  edge  of  the 
band,  so  that  when  the  gold  cusps  are  formed  they  will 
just  meet  the  edge  of  the  band.    If  this  is  not  done  the 
gold  forming  the  cusps  will  overlap  the  band,  and  it  will 
be  necessary  to  use  considerable  solder  to  make  a  per- 
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feet  joint  between  euspa  and  band.  A  molding  ring  is 
next  filled  even  to  its  edge  with  moldine  and  the  plaster 
cusps,  after  being  dusted  with  lycopodtum,  are  pressed 
into  the  moldine  until  an  impression  of  the  edge  of  the 
band  is  secured.  The  band  is  now  carefully  removed 
from  the  moldine,  the  mold  dusted  with  lycopodium,  and 
the  die  formed  by  pouring  Watt's  metal  into  the  mold 


through  a  casting  cup.  Fig.  212  illustrates  the  moldinj! 
ring,  casting  cup,  and  cusp  button.  The  easting  cup  bus 
a  small  opening  through  the  center  of  its  large  circular 
base,  and  it  is  at  this  point  that  the  cusp  button  is  cut 
or  sawed  from  the  cup  after  the  metal  ha.s  cooled.  TIip 
counterdie  may  now  be  prepared  by  pouring  a  lower 
fusible  alloy  over  the  cusp  button,  which  is  arranged 
upon  a  block  of  moldine  within  the  ring,  or  a  simpler 
method  may  be  pursued  with  sufficient  accuracy  of  resnlt 
to  justify  its  use,  and  that  is  by  softening  metallin  com- 
pound and  forcing  it  over  the  cusp  button,  a  counterdie 
may  be  prepared  in  a  few  moments  that  will  answer  all 
practical   purposes.     Another  method    of   forming  the 
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^^old  cusiw,  adopted  by  a  number  of  operators,  consists 
<z»f    forming   tbe   cusp  button   as    previously    indicated; 
"^wheu  formed  a  piece  of  24-k.  gold  plate  36  gauge  is 
ainucaled  and  swaged  with  a  round  end  instrument,  or 
"•he  rubber  end  of  a  lead  pencil  admirably  answers  the 
^lurpose,  over  the  cusp  Initton,  until  the  exact  form  in 
tbe  gold  is  produced.     The  inner  side  is  filled 
in    with    22-k.    solder,    forming    solid    cusps 
with  24-l{.  gokl  plate  on  the  outside.     When 
using   the    heavier   gauge   plate,    such   as   29, 
or  the  28  gauge  recommended  by  Dr.  Qoslee,' 
the     counterdie     must     be     formed     from     a 
fusible  alloy,  in  order  to  secure  tbe  strength 
necessary     to     properly     swage     the     heavier 
plate. 

When  the  cusp  form  is  satisfactorily  re])ro- 
dueod  in  gold  the  surplus  material  is  cut  away 
to  the  line  indicating  the  outline  of  the  hand, 
nnd  filed  smooth;  the  band  is  now  freed  of  its 
plaster  contents,  accurately  replacinl  ujion  the 
articulator,  and  the  interior  filled  with  wax  to 
support  the  gold  cusp  form.  This  is  placed  in 
its  i)roper  relation  to  the  band,  and  the  articu- 
lator closed  to  test  the  occlusion;  if  satisfac- 
tory,  the  cusp  form  and  band  in  proper  rela- 
tion to  each  other  are  wired,  or,  what  is  usually 
more  satisfactory,  placed  in  tlte  pliers  designed  to  hold 
the  two  parts  together  (Fig.  213),  and  the  crown  com- 
pleted. 

The  Solder  Mrihod. — This  method  of  cusp  eonstrnc- 
tion  may  be  utilized  in  instances  where  the  saving  of 
time  is  an  important  factor.  Excellent  results  may  be 
i^taiued  by  means  of  it,  providing  the  necessary  ex- 

"  principles   of  Crown   anil   Bridgtwork.' " 
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perience  has  developed  a  proficient  teclmique,  and  an 
accurate  knowledge  of  tke  forms  of  the  teeth  has  been 
acquired. 

After  the  band  has  been  accurately  fitted  and 
trimmed,  as  previously  discussed,  a  piece  of  24-k.  gold 
plate,  36  gauge,  is  soldered  straight  across  the  occlusal 
edge  of  the  band,  and  trimmed  even  with  its  outer  sur- 
face (Fig.  214).  A  heavier  gauge  plate  may  be  used. 
O^^  ^^  Upon  this  base  22-k.  solder  is 
^^^  ^^^  flowed  to  build  up  the  cusps  to 
^^       ^^    the  correct  form  of  the   tooth 

and  to  restore  the  occlusion. 
During  the  operation  of  making  the  cusp  restoration  the 
band  is  repeatedly  tried  in  position  to  determine  its 
various  relations  and  form,  and  when  finally  completed 
should  meet  all  the  requirements  of  tooth  form,  contact 
and  occlusion.  The  casting  method  may  now  be  applied 
in  forming  the  cusps  for  the  band,  with  a  great  saving  of 
time  in  comparison  to  the  swaged  method,  and  with 
equal  effectiveness. 

The  Casting  Method. — The  advent  of  the  casting 
process  has  made  many  innovations  in  the  practice  of 
crown  and  bridgework,  in  many  instances  entirely  su- 
perseding former  methods,  and  before  long,  very  likely, 
finding  greater  application  in  the  construction  of  arti- 
ficial crowns  and  bridges  by  an  increasing  number  of 
oi)erators. 

As  with  the  former  methods,  the  band  is  first  fitted 
to  meet  all  retiuirements.  With  the  band  in  position 
inlay  wax  is  softened,  placed  within  the  band,  and  the 
l)atient  instructed  to  bite  into  it,  care  being  taken  that 
the  occlusion  is  correct.  The  wax  is  chilled  and  carved 
to  suitable  form.  The  band  with  its  contained  wax  is 
removed  from  the  mouth,  the  surplus  wax  cut  away  from 
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Sritliiu  tliG  liand,  also  carefully  trimmed  upon  all  sur- 
^ces  to  the  edge  of  the  band,  and  any  further  carving 
pon  the  occlusal  surface  to  better  delineate  cusps  and 
Ifcnld  may  now  be  performed.  If  desired  the  wax  im- 
pression may  be  removed  from  the  band,  and  that  i)or- 
tion  that  oeeujned  the  space  within  the  band  may  be  cut 
iway,  but  in  no  way  should  the  wax  be  treated  that  its 
Qtact  relation  to  the  band  is  altered  or  destroyed.  If 
ny  doubt  should  exist  as  to  a  possible  distortion  of 
ie  wax  fonn,  the  bund  may  again  be  adjusted  uj>on  the 
•cot,  the  wax  model  placed  in  position,  and  the  patient 
instructed  to  bite.  A  careful  examination  is  made  to 
letermine  if  all  the  requirements  are  satisfactory;  if 
,  the  wax  is  cautiously  removed  from  the  bund,  in- 
vested, and  a  casting  made  as  for  an  inlay.  When  com- 
Ipleted  it  is  tried  in  position,  and  the  case  completed  in 
I  similar  manner  to  the  swaged  method  previously  con- 
bred. 

Thb  Seami-ess  Crown. — The  advocates  of  the  seam- 
less croicn  give  undue  jirominence  to  the  objections  that 
lay  be  made  against  the  presence  of  joints  and  solder 
|pf  the  scctio7tal  crown.    Tliey  also  claim  greater  artistic 
pbffects  in  the  use  of  the  crown  constructed  after  the 
leamless  method.     These  objections  are  not  well  found- 
*ied,  and  have  no  practical  significance.     This  is  particu- 
larly true  concerning  the  artistic  effects  made  possible 
at  the  present  time  in  the  utilization  of  the  casting  proc- 
iSB  in  the  construction  of  the  cusps.    On  the  other  side, 
be  said  tiiat  the  accuracy  of  adaptation  of  the 
feamlesa  crown  is  not  equal  to  that  of  the  crown  made 
bfter  the   sectional  method;  therefore,  if  every  other 
jOntentioD  in  favor  of  the  seamless  crown  could  be  con- 
incingly  sustained,  the  fact  that  the  method  of  its  con- 
viction is  almost  sure  to  result  in  an  adaptation  to 


622  ARTIFICIAL   CROWNS 

the  root  less  perfect  than  can  be  secured  by  the  othen:^!  •      t 
method  of  construction,  is  sufScient  ground  for  a  deci —  »       y- 
sion  in  favor  of  the  sectional  crown. 

Technique. — The  root  having  been  prepared,  a  ban< 
is  shaped  from  32  gauge  copper  plate,  the  size  of  th< 
measurement  of  the  root,  and  its  ends  soldered.    As  th( 
accuracy  of  the  finished  crown  depends  upon  the  close- 
ness of  adaptation  of  the  copper  band,  it  should  be  per — 
fectly  adapted  to  the  root.    The  buccal  and  lingual  por — 
tions  of  this  band  are  cut  out  as  illustrated  ii 
Fig.    215.      This    allows    forming   the    plaster, 
which  later  will  occupy  these  parts  of  the  band, 
into  any  desired  contour  for  reproduction  in  th( 

FiQ*  21o* 

finished  crown.    The  proximal  surfaces  are  con- 
toured to  full  contact  with  the  adjoining  teeth.     Th< 
band  being  properly  adjusted,  the  bite  and  impression, 
are  taken.     The  model  is  next  prepared,  to  which  tbe 
wax  bite  is  adjusted,  and  both  mounted  upon  an  articu- 
lator.    Removing  the  wax  and  separating  the  antago- 
nizing teeth,  the  plaster  teeth  are  varnished,  the  band 
and  space  filled  with  plaster,  and  the  articulator  closed. 
When  the  articulator  is  again  opened, 
the  plaster  is   trimmed  to  the  precise       f^5^^(flkfl^ 
form  it  is  desired  to  give  the  crown.     /i^^^vL^^^^ 
Care  should  be  taken  in  trimming  the     I 
l)laster  not  to  expose  the  edge  of  the     \ 
band,   as   is  done  when  the  cusps  are  „ 

^     .  Fig.  216. 

swaged.  The  band  and  its  contained 
plaster  model  are  now  cut  from  the  working  model,  al- 
lowing sufficient  of  the  old  model  to  remain  to  provide 
a  base  for  the  band  and  plaster  form  (Fig.  216).  This 
facilitates  handling,  and  secures  suitable  dimensions  for 
the  die.  It  is  also  advisable  to  trim  the  plaster  in  con- 
tact with  the  band  in  the  cervical  region  so  as  to  expose 
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the  thickness  of  the  metal.  This  line  is  reproduced  in 
the  die,  and,  after  the  crown  is  swaged,  indicates  the 
exact  line  to  which  it  should  later  be  trinuned.  The 
plaster  model  is  now  thoroughly  dried,  dusted  with  ly- 
copodium,  and  set  upon  a  cake  of  moldin;  over  this  a 
divided  molding  ring,  or  section  flask,  of  which  several 
designs  are  upon  the  market,  is  adjusted.  A  piece  of 
cardboard  is  placed  in  the  grooves  in  each  side  of  the 
flask,  and  allowed  to  extend  toward  the  plaster  model, 
but  should  not  touch  it  at  any  part.  The  purpose  of  this 
is  to  facilitate  the  separation  of  the  die,  when  cast,  into 
two  parts.  A  fusible  alloy  is  next  melted  and  poured; 
when  cooled  the  flask  is  opened,  the  cardboard  removed, 
and  by  inserting  a  chisel  into  one  of  the  grooves  formed 
by  the.  cardboard,  and  striking  it  a  light  blow,  the  die 
is  divided  into  two  parts.  The  model  is  now  removed 
from  the  die,  the  two  parts  of  which  are  carefully  ap- 
posed, and  securely  placed  within  the  flask.  The  seam- 
less shell  is  now  formed  by  driving  a  disk  of  22-k.  gold 
of  about  31  gauge  through  the  openings  in  the  steel  plate 
(which  is  a  part  of  each  ** outfit"),  with  the  drawing 
punches,  until  the  size  is  formed  that  can  be  conveniently 
forced  into  the  die.  Frequently  annealing  the  gold  and 
oiling  the  openings  in  the  plate  will  materially  aid  in 
forming  the  shell.  Oiling  the  fusible  die  will  also  assist 
in  swaging  the  shell  into  the  crown  form.  The  proper 
size  shell  being  formed,  it  is  filled  with  moistened  cot- 
ton, or  red  gutta  percha  base  plate  (other  substances 
may  be  used),  and  placed  within  the  die.  By  means  of 
a  blunt  piece  of  wood  and  a  few  light  blows,  the  shell 
is  made  to  take  the  form  of  the  die.  When  this  has  been 
accomplished  the  flask  is  opened,  the  crown  removed, 
trimmed  to  the  cervical  outline  marked  on  the  band,  and 
finished. 
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The  crown  is  now  placed  in  position,  and,  if  founc 


considerably  enlarged,  which  may  occur  in  the  swag —  • 
ing  process  owing  to  compression  of  the  die,  the  diflS —  .m 
culty  may  be  corrected  by  swaging  a  new  crown.    Th( 
gold  crown  is  cut  in  two,  placed  in  the  die,  the  flask  ad- 
justed, and  a  new  shell  or  blank  swaged  to  form  with- 
in the  old  crown. 

Instead  of  constructing  the  seamless  crown  by  swag -3^^^- 
ing  a  shell  to  the  form  of  a  die,  as  above  outlined,  tht 
reverse  process  may  be  followed,  and  the  shell  may  bi 
conformed  to  the  lines  of  a  metal  reproduction  of  tb 
I)laster  model  by  means  of  compression.    In  this  pr< 
ess  the  metal  is  not  stretched,  as  in  the  former,  when 
the  resultant  crown  frequently  must  be  reinforced  ii 
order  to  withstand  attrition.     The  distinctive  disadvai 
tage  of  this  latter  method  of  forming  a  seamless  cro^ 
i.  e.,  by  the  method  of  compression  over  a  metallic  re- 
production of  the  plaster  model,  lies  in  its  being  neces 
sarily  enlarged  as  it  is  drawn  over  the  metal  form.  Fur 
thermore,  in  the  act  of  swaging  the  gold  is  very  ai)t  t^ 
overlap;  to  avoid  this  great  care  and  patience  are  neces 
sary.     Greater  accuracy  in  the  final  adaptation  of  th< 
crown,  when  constructed  after  this  process,  is  securer 
if  tlie  original  copper  band  is  cut  away  from  the  plaster:* 
tooth.     This,  of  course,  allows  the  crown   constructecl 
upon  the  metal  form  produced  from  the  plaster  model 
without  the  band  a  closer  adaptation  to  the  root.    AVlien 
the  cop])er  band  is  cut  away  the  plaster  is  smoothed, 
a  corvncal  outline  is  next  distinctly  marked  upon   the 
plaster  to  be  reproduced  upon   the  crown,  and  to  act 
as  a  guide  to  its  i)roper  trimming.     The  plaster  model 
after  ])ein^  varnished  and  dried,  is  set  within  the  mold- 
ing flask  and  the  cardboard  adjusted,  as  in  the  pre- 
vious method.     A  thin  mix  of  plaster  is  now  poured 
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"Ox^-er  the  plaster  tooth,  in  much  the  same  manoer  as  the 

CKxolten  alloy  is  ])oured  in  the  former  method.    When  the 

E->laster  has  set,  it  is  broken  into  two  parts  by  inserting 

a.»  instrument  into  the  opening  created  by  the  removal 

C*^  the  cardboard.    The  model  is  removed,  the  two  parts 

c»i  the  broken  plaster  are   properly  adjusted   to   each 

either,  and  replaced  witliin  the  flask.    After  being  dried, 

1^*.  low  fusible  alloy,  one  that  melts  at  the  boiling  point 

«::>f  water,  is  poured  to  create  tlie  form  of  the  withdrawn 

■^piaster  model.    Over  this  metal  form  the  shell  is  swaged 

^»jntil  the  form  of  the  crown  is  secured.     As  previously 

intimated,  care  muHt  be  exercised  to  prevent  knuckling 

*f  the  metal  during  the  swaging  process.     When   the 

^[old  crown  is  formed  the  metal  die  within  is  removed 

Ijy  placing  it  in  boiling  water.     The  crown  is  completed 

in  the  usual  manner. 

The  Shell  Crown  for  the  Anterior  Teeth.— In  the  fore- 
going pages  we  concluded  that  the  shell  or  gold  crown, 
because  of  its  couspieuousness,  should  rarely  be  placed 
forward  to  the  second  bicuspid.  This  is  axiomatic  of 
correct  practice.  Under  certain  conditions,  however,  it 
may  be  necessary  to  adjust  it  upon  the  anterior  teeth. 
These  conditions  obtain  in  the  mouths  of  men  past  mid- 
dle life  where  the  natural  teeth  have  suffered  great 
loss  of  substance  through  abrasion.  Restoration  of  the 
anterior  teeth  may  be  made  by  means  of  the  shell  crowns, 
providing  that  the  bite  cannot  be  opened  by  adjusting 
shell  crowns  upon  the  ])osterior  teeth,  or  in  the  use  of 
inlays,  thus  admitting  of  the  "building  up"  of  the  oc- 
elusal  edge  with  foil,  which  form  of  restoration  is  to  be 
preferred,  if  it  can  be  accomplished.  The  shell  crown 
may  be  placed  U]ion  the  cuspid  tooth,  when  this  tooth  is 
to  sei-ve  as  an  abutment  for  bridgework,  and  where  the 
factors  strongly  argue  for  the  form  of  retention  possess- 
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ing  greatest  strength,  and  where  its  presence  in  -fct^c 
anterior  portion  of  the  mouth,  under  conditions  simi^^^ 
to  those  admitting  of  its  use  in  the  former  instance,  is 

not  glaringly  offensive  to  the  esthetic  sense. 

Technique. — The  tooth  is  prepared,  as  previously 
dicated  in  the  construction  of  the  shell  crown  for 
posterior  teeth,  so  that  the  greatest  diameter  is  pla 
just  a  trifle  below  the  gum  line;  a  piece  of  22-k.  g 
of  29  or  30  gauge  is  cut  the  length  of  the  wire  measu 
ment,  and  a  little  wider  than  the  length  of  the  crown 
the  tooth.  The  gold  is  annealed  and  made  to  confo 
to  the  root;  when  correctly  adapted  its  two  ends  a-^  ^^ 
joined  with  solder  or  otherwise,  and  cut  down  on  t  ^^^^^^ 
proximal  surfaces  to  conform  to  the  gum  outline.  Wli  ^^^^^ 
this  step  in  the  procedure  is  completed,  the  band  shorn-  -—  '" 
be  perfectly  adapted  to  the  root  and  accurately  foiled'  "^ 
the  cervical  line,  as  illustrated  in  Fig.  217.    The  leng^*    ^^ 

of  the  crown  and  the  li 
gual  form  are  now  out- 
lined upon  the  band,  and 
the    metal  cut    to  these 
lines    (Fig.    218).     The 
Fia.  217.  Fig.  218.         coutour  of  the  crown  is 

next  formed,  and  when 
satisfactorily  established  a  piece  of  22-k.  plate,  the  same 
gauge  as  the  band,  is  conformed  to  the  lingual  i)ortion 
of  the  band  and  soldered  to  it.  The  surplus  is  trimmed 
away  and  the  crown  finished  in  the  usual  manner.  This 
is  the  simplest  and  safest  method  of  constructing  the 
shell  crown  for  the  anterior  teeth.  Other  methods  mav 
be  followed,  such  as  constructing  a  band  of  coi)per  for 
the  root,  and,  when  adai)ted,  an  impression  is  taken  in- 
cluding two  or  more  of  the  adjacent  teeth.  A  model  in 
fusible  alloy  is  prepared.     The  band  is  removed  from 


^ 
^ 
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the  model  clearly  indicating  the  cervical  lines.  Upon 
the  model  in  alloy  the  crown  is  constructed  following 
the  procedure  previously  indicated.  The  crown  may 
also  be  constructed  by  swaging  upon  dies  secured 
through  moldin  of  both  the  labial  and  lingual  surfaces. 
The  two  halves  are  swaged,  suitably  trimmed,  and  sol- 
dered. The  seamless  system  may  also  be  followed,  and 
is  similar  to  this  method  of  construction  for  the  pos- 
terior teeth.  But,  as  previously  stated,  the  simplest 
and  safest  method  is  that  of  constructing  the  crown  di- 
rectly upon  the  tooth.  The  use  of  the  ready-made 
crowns  supplied  by  the  dental  houses  cannot  be  too 
strongly  condemned ;  in  their  use  crown  and  bridgework 
is  degraded,  and  the  great  loss  of  roots  and  teeth  in 
countless  instances  can  be  directly  attributed  to  the  path- 
ological sequences  following  their  adjustment  upon  per- 
fectly normal  roots. 

The  Shell  Crown  with  Porcelain.— The  principle  of 
retention  of  the  shell  crown  may  be  adopted  for  a  form 
of  crown  for  the  anterior  teeth,  where  it  is  consid- 
ered expedient  to  retain  the  vitality  of  the  pulp  and 
conserve  a  portion  of  the  natural  crown  to  which  the 
attachment  is  made.  A  porcelain  facing  is  subsequently 
added  to  the  band  to  meet  the  esthetic  requirements  of 
the  case.  This  may  occur  in  peg-shape  laterals,  in  ex- 
cessively abraded  teeth,  or,  in  very  rare  instances,  an 
irregularity  may  be  seemingly  improved  by  constructing 
a  gold  crown  for  the  irregular  tooth,  and  attaching 
thereto  by  means  of  heavy  iridio-platinum  wire,  a  facing 
properly  aligned  with  the  regular  teeth.  Fig.  219  il- 
lustrates a  suitable  condition  for  this  method  of  correc- 
tion as  recommended  by  Dr.  George  Evans.  The  com- 
bination of  band  and  porcelain  may  also  be  utilized 
for  the  posterior  teeth,  and,  if  the  factors  are  favorable, 
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i.  e.,  if  the  stress  of  mastication  is  not  likely  to  result 
in  fracture  of  tlie  porcelain  tooth,  this  form  of  ero""^ 
for  tile  posterior  teeth  is  superior  to  the  all-gold  cTO'vm. 
Technique  for  the  Anterior  Teeth.— The  tooth  ti>  loe 
crowned  must  not  only  be  shaped  for  the  proper  re«^p- 
tion  of  the  band,  similar  to  those  cases  where  the  ^11- 
gold  crown  is  used,  but  the  ck^t- 
ural  crown  must  be  reduced  in 
size  to  properly  accommodate 
tlie  facing.  When  this  step  la 
the  technique  is  completed,  a 
band  of  22-k.  gold  29  or  30 
gauge  is  adapted  to  the  root  ^  xid 
soldered.  Lahially  the  band  is 
cut  out  to  follow  the  lines  of  tlie 
natural  crown,  and  to  adxxiit 
placing  the  facing  at  the  gum  line.  Lingually  the  band  is 
allowed  to  extend  to  the  line  of  occlusion.  While  in  posi- 
tion upon  the  root  wax  is  placed  within  the  band  ^xid 
the  bite  taken;  the  impression  is  also  secured.  Wlr».«n 
the  model  is  prepared  a  facing  is  ground  to  fit,  its  Ung*'**' 
surface  is  covered  with  a  piece  of  24-k.  gold  36  gauge,  *'" 
thin  platinum  may  be  used;  this  is  carefully  trimmed  £"»-»Jd 
smoothed  along  the  edge  of  the  facing,  so  that  when  "tlie 
facing  is  placed  in  position  the  backing  meets  the  e^ri*^ 
of  the  band.  The  band  is  next  loosened  from  the  mo*^* ' 
replaced,  and  the  facing  waxed  to  it  in  its  proper  p*^^  **" 
tion.     The  case  is  later  invested  and  soldered. 

For  the  peg  laterals  the  jacket  crown  introduced  ^ 

Dr.  Land,  now  known  as  the  Land  jacket  croivn,  i^^  * 
more  esthetic  mode  of  restoration  than  the  crown  p^  '^^' 
viously  described,  and,  when  the  conditions  admit  of  -^^'^^ 
use  of  a  satisfactory  bulk  of  porcelain  necessary  j^E^T 
strength,  superior  results  may  be  obtained  in  its  l:*-  * 
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This  crown  is  constructed  as  follows:  The  natural  crown 
is  reduced,  as  previously  discussed.  A  jnece  of  36  gauge 
platinum  is  cut  to  the  measurement  of  the  root,  and  wide 
enough  to  extend  to  the  occlusal  edge  of  the  natural 
crown.  The  metal  is  adapted  to  the  root,  and  the  ends 
soldered  with  pure  gold  or  platinum  solder.  When  the 
cervical  form  of  the  band  has  been  satisfactorily  pro- 
duced, the  band  is  cut  both  upon  its  mesial  and  distal 
sides  from  the  incisal  edge  well  toward  the  cervical  end. 
This  facilitates  conforming  the  band  to  the  shape  of  the 
natural  crown;  this  done,  the  surplus  is  cut  away  and 
the  joints  soldered.  The  band  is  returned  to  the  root, 
the  platinum  roughened  to  better  hold  the  porcelain 
which  subsequently  will  be  fused  upon  its  surface,  and 
an  impression  taken  including  the  adjoining  teeth.  When 
the  impression  is  withdrawn,  the  interior  of  the  band 
is  coated  with  wax  to  facilitate  its  removal  from  the 
model,  and  the  model  poured.  A  suitable  porcelain  fac- 
ing is  selected  and  ground  to  meet  the  requirements. 
It  may  be  necessary  to  grind  away  the  projecting  pins 
and  considerable  of  the  tooth,  leaving  only  a  thin  veneer, 
before  the  facing  is  properly  adjusted  to  place.  When 
this  is  necessary  considerable  care  must  be  exercised 
that  the  facing  is  not  drawn  out  of  position  during  the 
fusing  process.  In  order  to  avoid  this  it  is  best  to  apply 
the  porcelain  body  in  small  quantities,  each  only  carried 
to  the  biscuit  bake;  the  body  attached  to  the  facing  will 
hold  it  in  place  while  more  body  is  added  between  the 
facing  and  cap,  and  then  fused  together  in  the  final  bake. 
If  the  pins  are  not  ground  away  it  is  recommended,^  af- 
ter adjusting  the  facing,  to  solder  the  pins  to  the  cap 
before  applying  the  porcelain,  thus  securing  the  crown 
in  position,  and  avoiding  the  risk  of  its  displacement 

^Goalee's  "Principles  of   Crown  and  Bridgework. " 
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by  the  expansion  and  contraction  of  the  porcelain.   F*^. 
220  illustrates  the  construction  of  this  form  of  eroi^^ 


.••  > 
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Fxo.  220. — The  Land  Jacket  Crown. 

Another  form  of  jacket  crown  which  appears  to  be 
superior  to  the  Land  jacket  crown  has  been  introduced 
by  Dr.  E.  B.  Spaulding  of  Detroit,  Mich.  In  this  crown 
the  platinum  cap  is  removed  prior  to  its  permanent  ad- 
justment, resulting  in  a  porcelain  shell,  affording  greater 
strength  than  cAn  be  claimed  for  the  Land  crown,  as 
well  as  unlimited  possibilities  in  the  esthetic  and  other 
requirements.  The  following  is  Dr.  Spaulding 's  descrip- 
tion of  his  method: 

**The  following  process  in  detail  for  preparing  the 
tooth,  forming  matrix,  adapting  veneer  and  fusing,  I 
have  adopted  after  considerable  experiment  and  i)rac- 
tice,  as  being  the  most  simple,  direct,  and  accurate  means' 
of  producing  a  uniformly  successful  result.  Let  us  first 
look  at  Figs.  1  and  2,  Plate  A,  to  get  a  better  idea  of 
what  it  is  we  wish.  Fig.  1  shows  a  tooth  properly  j)re- 
pared,  enamel  removed  to  the  shoulder  at  the  gum  line, 
and  dentin  more  or  less  cone-shaped.  Its  shell  of  porce- 
lain is  seen  above,  and  when  in  place  on  the  tooth  fits 
as  nicely  as  shown  in  Fig.  2,  joint  everyw^here  flush  and 
almost,  if  not  quite,  as  tight  as  an  inlay  joint. 

**When  a  tooth  in  the  mouth  calls  for  treatment  in 
this  manner  it  is  usually  because  of  deficient  enamel; 
consequently  there  is  not  the  large  amount  of  enamel  to 
remove  which  would  be  found  on  a  normal  or  j^erfect 
tooth. 
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'We  will  imagine  an  iijiper  central  incisor,  the  enam- 
3  of  wliioli  is  lacking  on  tlie  lahiai  surface  from  erosion, 
and  we  desire  to  remove  tlie  remainder  of  the  enamel 
preparatory  to  making  a  porcelain  jacket.    We  first  take 
^^A  VK'iiic)!  thin  separating  carborundum  disk  (rubber  and 
^^fcrborundmn),  mounted  in  the  engine  hand  pieee  and, 
^^fting  revolved  at  a  high  speed  and  kept  wet  with  a 
^^Brenm  of  water  from  the  syringe  in  the  hands  of  an 
^^H&istant,  the  mesio-approximal   surface  is  removed  in 
^^fte  manner  indicated  in  Fig.  3.     Commence  at  the  cut- 
ting edge  and  move  the  disk  toward  the  cervLx.    Where 
the  disk  is  stopped  at  the  gum,  a  shoulder  is  left,  such 
as  is  desired  around  tlie  entire  tooth  when  the  prepara- 
tion is  comjileted,  and  this  should  be  at,  or  slightly  be- 
low, tlie  gum  line. 

"The  disto-approsimal  surface  is  dressed  in  like 
manner  and  the  remaining  enamel  removed  from  the 
laliial  and  lingual  surfaces  by  means  of  a  V^-inch  knife- 
edge  carborundum  stone  (not  disk).  This  removes  the 
enamel  from  four  sides  and  leaves  four  corners  to  be 
rounded  off  by  means  of  the  disk  again,  approached  at 
different  angles. 

"Up  to  this  point  we  have  paid  little  attention  to  the 
shoulder,  except  as  left  by  the  disk  on  the  approximal 
surfaces.  By  the  use  of  the  smallest  inverted  carbo- 
rundum stones  on  the  market  (3/10  inch,  No.  184,  see 
Smith  and  Sons)  mounted  with  shellac  on  an  old  bur, 
the  slioulder  on  the  labial  surface  is  partially  dressed, 
and  a  similar  stone  mounted  on  a  right  angle  hand  piece 
bur,  accomplishes  the  same  result  on  the  lingual  surface. 
The  shoulder  is  finished  and  receives  its  definite  line  by 
means  of  sharp  wheel  burs.  Let  the  use  of  new,  sharp 
nife-edge  stones  and  ueiv,  sharp  wheel  burs  be  empha- 
led,  for  a  dull  bur  and  a  dull  stone  both  cause  pain. 
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The  point  or  cutting  edge  of  the  tooth  is  shortened  and 
the  whole  treated  with  a  few  quick  touches  with  a  sand- 
paper disk  to  smooth  and  complete  the  preparation  of 
the  tooth  to  receive  the  matrix.  For  convenience,  we 
will  call  the  prepared  portion  of  the  tooth  the  conical 
portion. 

*  *  In  preparing  the  tooth  in  this  manner  we  have  not 
encroached  upon  the  pulp  at  all,  and  what  would  seem 
to  be  an  excruciatingly  painful  operation  is  really  Httle 
more  annoying  than  the  preparation  of  cavities,  as  we 
do  almost  every  day. 

**The  first  step  in  forming  the  matrix  is  to  obtain 
the  circumference  of  the  tooth  over  the  shoulder  and  un- 
der the  gum.  This  is  done  by  means  of  a  dentimeter,  or 
by  a  thin  strip  of  copper  or  other  metal  pinched  about 
the  tooth.  This  measurement  is  more  conveniently 
taken  before  the  tooth  is  prepared  and  the  shoulder 
formed. 

**Now,  cut  a  piece  of  inlay  platinum  (1/1000  inch) 
1/16  inch  longer  than  the  measurement  taken  and  % 
inch  broader  than  the  length  of  the  conical  portion  of 
the  tooth  from  the  shoulder  to  the  point.  This  rectan- 
gular piece  of  platinum,  as  shown  in  Fig.  4,  is  now 
changed  by  cutting  off  the  angles  *A'  and  *B'  to  the 
form  C,  E,  F,  D,  Fig.  5.  The  edges  C,  E,  D,  F,  are 
lapped  1/32  part  of  an  inch,  the  cone-shajied  instrument, 
Fig.  6,  assisting  to  bring  the  edges  of  the  platinum  in 
absolute  contact,  which  is  then  firmly  held  in  the  pliers, 
Fig.  7,  while  the  end  of  the  seam  is  soldered  with  a  very 
small  particle  of  pure  gold.  As  soon  as  part  of  the  joint 
is  soldered,  loose  the  pliers  and  grasp  the  platinum  on 
the  side  opposite  to  the  seam,  and  if  the  edges  are  in 
absolute  contact  there  is  suflBcient  gold  present  to  conv 
plete  the  union  of  the  edges  when  the  heat  is  again  ap- 
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p>lied.    The  very  smallest  particle  of  gold  should  be  used 
soldering. 

**Fig.  8  (plate  B)  shows  the  platinum  cone,  which 
3  1/32  inch  larger  at  its  base  than  the  circumference 
f  the  tooth,  and  when  placed  over  the  tooth  will  slip 
the  shoulder  and  under  the  gum. 
**The  advantage  of  the  cone  is  now  shown  in  Fig. 
,  for,  the  farther  over  the  tooth  it  is  carried,  the  tighter 
it  becomes  at  the  points  G  and  H,  where  the  fit  of  the 
:K3iatrix  must  be  exact. 

**Now,  with  a  piece  of  No.  27  gauge  copper  wire  in 
^he  dentimeter,  a  loop  is  placed  about  the  cone  (Fig. 
HO)  and  is  alternately  tightened  by  twisting,  and  carried 
ioward  the  shoulder  with  a  burnishing  instrument  until 
the  wire  has  been  worked  carefully  into  the  angle  be- 
tween the  shoulder  and  the  conical  portion,  carrying  the 
platinum  with  it  and  shrinking  it  to  the  tooth.    During 
this  stage  of  the  process  the  forefinger  of  the  left  hand 
has  been  held  tightly  on  the  point  of  the  cone  to  keep 
it  firmly  in  place.    The  wire  is  now  tightened  as  much 
as  possible  without  breaking  it,  and  serves  to  hold  the 
platinum  firmly  while  the  next  stage  of  the  burnishing 
is  done. 

**The  burnishing  instrument  (Fig.  11)  is  made  from 
a  bone  handle  of  a  mouth  mirror,  and  its  shape  is  seen 
in  the  illustration.  With  the  thumb  and  forefinger  the 
platinum  is  pinched  to  the  conical  portion,  aided  by  the 
burnisher  and  narrow-nosed  pliers,  or  tweezers,  so  that 
the  surplus  is  carried  to  the  approximal  sides  (Fig.  12, 
I  and  J,  Plate  C).  Now  trim  the  surplus,  leaving  an 
extension  of  about  1/32  to  1/16  of  an  inch,  which  is 
lapped  over  and  burnished  down  smoothly  on  the  sides, 
but  not  on  the  point,  as  in  Fig.  13.  The  wire  is  now 
removed  and  the  i)latinum  thoroughly  burnished  over 
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the  shoulder  aud  into  the  angle,  using  besides  the  bone 
biimislier  the  small  'V  shaped  steel  burnisher  (Fig. 
11,  A).  The  uoburnisbed  point  of  the  matrix  (K,  Fig. 
13)  is  now  grasi>ed  in  the  pliers  and  the  matrix  removed 
and  replaced  once  or  twice  to  make  certain  that  it  does 
not  bind  at  or  below  the  shoulder.  This  done,  the  point 
is  lapped  and  burnished,  as  were  the  sides,  and  the  mat- 
rix is  completed  (Fig.  14). 

"The  next  step  is  the  jireparation  of  the  veneer, 
which  forms  the  lahlnl  portion  of  the  jacket.  The  proper 
shade  and  shape  are  preferably  selected  in  a  vulcanite 
tooth  on  account  of  its  slioulder  (L,  Fig.  15),  which  as- 
sists in  adjusting  to  the  matrix.  The  back  and  pins  are 
ground  away  until  a  very  thin  veneer  is  left,  as  in  Fig. 
16.  This  grinding  is  not  so  laborious  a  task  as  might 
be  supposed  if  small  knife-edge  carborundum  stones  are 
used,  together  with  the  little  inverted  cone  stones  (No. 
184)  previously  mentioned.  The  stones  should  be  kept 
thoroughly  wet  during  the  grinding,  and  the  veneer 
tried  on  the  matrix,  which  is  in  place  on  the  tooth,  from 
time  to  time,  in  order  to  bring  it  to  proper  alignment 
with  the  other  teeth.  When  it  assumes  the  desired  posi- 
tiou,  the  cervical  end  of  the  veneer  is  shortened,  so 
that  it  does  not  touch  the  shoulder,  as  at  M  (Fig.  17). 
it  is  HOW  thoroughly  washed  to  remove  all  jtarticles  of 
oarboruniiuni,  and  adjusted  to  position,  where  it  is  held 
with  a  finger  of  the  left  hand  while  a  small  ball  of  wax 
(gutta  percha  base  plate  wax  preferred)  is  warmed  and 
pressed  against  the  lingual  portion  of  matrix  and  ve- 
neer, imbedding  them  so  that  they  are  held  in  their  proper 
relation  (Fig.  18).  Usually  the  veneer  and  matrix  are 
held  firmly  enough  by  the  wax,  so  that  they  are  removed 
from  the  tooth  together;  but.  if  they  should  separate, 
the  wax  and  veneer  remain  together  and  the  matrix  is 
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readily  teased  oflf  the  tooth  and  i)hiced  in  its  position 
between  the  wax  and  the  veneer. 

'*  Having  a  pair  of  tweezers,  with  sliding  band  for 
locking  them,  place  a  small  piece  of  vulcanite  rubber  on 
one  beak;  insert  the  bare  beak  within  the  matrix  and 
let  the  one  protected  with  the  rubber  rest  on  the  outside 
of  veneer;  close  and  lock.  Remove  the  wax,  and  the 
matrix  and  veneer  will  be  found  to  be  held  firmly  in 
their  relative  position,  as  is  shown  in  Fig.  19. 

**The  gutta  percha  base  plate  wax  (N,  Fig.  18)  is  not 
excessively  sticky,  and  is  black,  and  if  any  particles  re- 
main they  are  readily  seen  and  removed  before  apply- 
ing the  porcelain  body.  0,  Fig.  19,  shows  how  the  rub- 
ber is  utilized  to  prevent  beak  or  pliers  from  slipping 
on  surface  of  veneer. 

**The  body  is  first  applied  on  one  side,  only  at  the 
point  indicated  by  the  arrow  P,  in  Fig.  19,  and,  being 
mixed  rather  thin  at  first,  the  tweezers  are  thoroughly 
jarred  by  drawing  across  them  a  rough-handled  instru- 
ment until  the  moisture  is  seen  to  appear  on  the  opposite 
side  of  the  matrix,  corresponding  to  where  first  applied. 
This  shows  that  all  the  air  between  the  matrix  and  ve- 
neer has  been  driven  out  by  the  moist  body.  Now  addi- 
tional body  is  api)lied  in  a  much  drier  state,  until  the 
matrix  is  covered  only  so  far  as  indicated  by  the  dotted 
line  in  Fig.  19.  In  no  case  let  the  body  reach  the  shoul- 
der before  the  first  fusing.  The  moisture  being  thor- 
oughly jarred  out,  the  work  is  ready  for  the  first  fusing. 
Remove  the  pliers,  when  the  matrix  and  veneer  will  be 
found  to  be  held  firmly  by  the  body  so  that  the  whole 
will  stand  upright,  resting  on  the  base  of  the  matrix, 
and  is  carried  on  the  slab  into  the  furnace  in  this  man- 
ner. At  the  time  of  first  fusing  the  moisture  should  be 
dried  out  slowly,  for  if  heated  too  rapidly  the  moisture 
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between  the  matrix  and  veneer  will  form  steam  and 
throw  the  veneer  off.  Let  the  work  be  slowly  moved 
into  the  furnace,  so  that  the  veneer  faces  and  receives 
the  heat  first. 

**  After  fusing,  place  the  united  veneer  and  matrix 
on  the  tooth  and  the  portion  of  the  matrix  over  the 
shoulder  of  the  tooth  is  again  burnished  to  correct  any 
possible  changes  which  may  have  taken  place  during 
previous  handling.     Removed,  and  again  washed,  the 
matrix  is  completely  covered  with  body  flush  to   the 
shoulder  line  and  built  up  and  carved  on  the  lingual  and 
spproximal  surfaces,  as  the  case  may  require.     There 
may  be  as  many  fusings  as  the  operator  deems  necessary 
to  produce  the  desired  result.    How  nearly  the  finished 
article  resembles  the  shape  and  shade  of  a  natural  tooth 
must  depend  upon  the  operator's  knowledge  of  tooth 
anatomy,  his  artistic  eye  and  his  ability  to  manipulate 
porcelain.    Fig.  20  shows  shell  complete  before  matrix 
is  removed.    The  matrix  is  removed  much  as  it  is  from 
an  inlay,  by  pulling  away  the  sides  with  a  pair  of  tweez- 
ers, care  being  taken  not  to  let  them  slip  and  strike  the 
edge  of  the  shell  and  chip  it.    If  the  matrix  clings  very 
closely  up  in  the  point,  it  is  readily  detached  with  a 
small  bur  in  the  engine  (see  Figs.  1  and  2  or  shell  com- 
plete, with  matrix  removed). 

**  Before  setting  in  place  with  cement,  the  inside  of 
shell  is  etched  with  hydrofluoric  acid,  to  provide  a  sur- 
face for  the  attachment  of  the  cement.  The  dentin  of 
the  tooth  should  be  varnished  with  a  good  cavity  lining 
before  cementation.  The  cement  should  not  be  mixed 
too  thin,  neither  should  it  be  so  thick  that  much  force 
is  necessary  to  carry  the  shell  to  place,  as  it  might  be 
fractured  in  this  way. 

*^A   question   which   will   readily   suggest   itself  is, 
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does  not  the  grinding  out  of  the  porcelain  tooth  to  form 
so  thin  a  veneer  change  its  color,  and  also,  will  not  the 
cement  change  its  shade  when  set  in  placet  That  is 
answered  by  saying  that  the  portion  of  the  porcelain 
tooth  ground  away  is  usually  yellow,  of  a  varying  shade, 
and  the  characteristic  blue,  brown,  or  other  shade  is  re- 
tained in  the  veneer,  and  when  a  cement  is  chosen,  a  yel- 
low is  selected,  which  will  replace  the  underlying  yellow 
ground  away.  It  is  possible  to  influence  the  shade  of  the 
shell  somewhat  in  the  choice  of  a  cement, 

**By  the  completed  and  cemented  shell  we  have  a 
live  and  healthy  tooth,  thoroughly  protected  from  in- 
jurious external  influences.  Experience  teaches  us  that 
a  tooth  is  never  so  comfortable  with  a  metal  filling  or 
metal  crown  as  it  is  with  a  porcelain  inlay  or  porcelain 
shell.  It  is  more  artistic  and  natural  than  any  other 
style  of  crown.  No  other  crown  has  so  flush  and  tight 
a  joint,  and  the  irritation  of  the  gum,  characteristic  of 
band  crowns,  is  entirely  absent. 

**  Lastly,  it  has  strength  to  withstand  severe  use  in 
the  mouth.  As  a  shell  uncemented  it  is  frail,  but  when 
thoroughly  supported  by  cement  it  has  the  endurance 
almost  of  the  natural  enamel. 

**The  porcelain  body  used  in  constructing  these  shells 
should  be  of  a  very  high  fusing  body,  or  what  is  termed 
block  body,  or  porcelain  tooth  body.  While  the  con- 
solidated high  fusing  body  will  answer  nicely,  block  body 
may  be  prepared  by  taking  the  bicuspids  and  molars  of 
a  set  of  diatoric  (i)inless)  teeth  and  pulverizing  them 
in  a  wedgewood  mortar.  One  tooth  at  a  time  is  taken 
in  the  mortar,  and  when  it  is  fractured  into  a  number 
of  small  pieces  they  are  emptied  upon  a  sheet  of  white 
l)aper  and  an  assortment  made,  separating  the  pieces 
composed  of  the  clear  blue,  or  characteristic  color  of 
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the  cusps  of  the  tooth,  from  the  remaining  yellow,  which 
forms  the  hulk  of  the  tooth.  The  blue  is  powdered  sep- 
'*'*ately  from  the  yellow,  and  the  amount  of  each  ob- 
tained from  a  set  of  four  molars  and  four  bicuspids 
Bives  us  sufficient  body  of  these  two  shades  to  last  some 
*-iiiie.  Four  shades  of  body,  two  blues  or  grays,  and  two 
i^ellows,  are  usually  all  the  variety  needed  in  this  work 
■^iien  a  veneer  is  used.  This  very  hish  fusing  body  has 
^Several  advantages  for  this  work  over  many  of  the  so- 
<^aUed  high  fusing  bodies  found  on  the  market. 

"First — The  body  is  of  exactly  the  same  material  as 
the  veneer,  so  that  when  comjileted  the  shell  is  of  one 
^rade  of  porcelain.  The  advantage  of  this  is,  that  the 
union  of  veneer  and  body  is  more  complete,  although. 
Ihe  body  having  been  once  fused  and  refritted,  fuses  at 
a  little  lower  temi^rature  than  it  did  the  first  time. 
"Second — There  is  less  shrinkage. 
"Third^There  is  not  the  liability  to  cracking  or 
cheeking  upon  cooling  that  there  is  when  a  lower  grade 
of  body  is  used  in  connection  with  the  veneer. 

"Fourth — No  matter  how  many  times  the  work  may 
fused,  there  is  no  danger  of  its  becoming  porous  if 
it  is  kept  absolutely  clean,  but  a  lower  fusing  body  will 
frequently  become  porous  when  fused  a  nimiber  of  times, 
due  to  the  burning  out  of  the  flux  which  it  contains. 

"What  is  known  as  low  fusing  (gold  matrix)  porce- 
lain has  no  place  whatever  in  connection  with  this  work. 
'A'  {Fig.  21)  is  a  plaster  model  of  a  typical  case  of 
malformed  enamel  due  to  impaired  nutrition  from  birth 
to  about  four  years  of  age. 

"Model  'A'  was  made  in  June,  1902,  after  which  the 
irregularity  of  the  teeth  was  correcJted,  and  in  July. 
1903,  the  six  anterior  teeth  were  covered  with  porcelain 
by  the  process  just  described.     'B'  is  a  model  of  the 
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case  after  it  was  completed.  Age  of  patient  at  comple- 
tion, nineteen  years." 

The  Shell  Crown  with  Porcelain  Facing  for  Bicus- 
pids, and  the  Use  of  Saddle-back,  or  Plain  Rubber  Teeth, 
in  Connection  with  a  Gold  Barrel  for  Bicuspids  and 
Molars.— In  many  instances  of  crown  work  for  bicus- 
I)ids,  when  the  principle  of  retention  of  the  shell  or 
barrel  crown  is  desired,  the  use  therewith  of  a  porcelain 
or  detachable  facing,  in  order  to  meet  the  esthetic  re- 
quirements, is  not  only  strongly  indicated,  but  positively 
necessary. 

Technique. — The  method  most  commonly  followed  is 
that  of  constructing  the  band  as  previously  discussed. 
When  this  has  been  satisfactorily  formed  the  buccal 
portion  of  the  band  is  sulBSciently  cut  out  to  accommo- 
date a  cuspid  facing  selected  to  conform  to  the  require- 
ments of  the  case  at  hand.  The  model  and  articulation 
have  been  previously  prepared.  The  facing  is  ground 
to  fit  the  cervical  and  lateral  portion  of  the  band,  made 
to  conform  to  the  articulation,  also  to  the  line  of  the 
adjacent  teeth,  beveled,  and  backed  with  a  thin  piece  of 
24-k.  gold,  34  or  36  gauge  may  be  used;  the  backing 
should  completely  cover  the  lingual  surface  of  the  fac- 
ing, the  gold  burnished  over  all  its  edges,  and  trimmed 
smooth  and  even.  The  band  is  next  detached  from  the 
model,  the  facing  secured  in  proper  position  by  means 
of  wax;  plaster  and  marble  dust  are  mixed  for  an  in- 
vestment, just  enough  being  used  to  cover  the  facing  and 
hold  it  in  its  proper  position;  wlien  the  investment  has 
hardened  the  wax  is  removed  and  the  facing  soldered  in 
place.  Llauy  practitioners  ^  recommend  wrapping  asbes- 
tos paper  about  the  parts  and  securing  this  by  means 
of  binding  wire,  and  then  soldering  the  joint  with  20-k. 

*"  Principles  of  Crown  and  Bridgework. " 
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^tolder.  This  is  a  simple  means  of  securing  the  facing 
>-»3  position,  providing  the  facing  is  not  moved  in  the 
^ct  of  adjusting  tlie  wire. 

The  band  with  tlie  facing  soldered  to  it  is  now  re- 
"t^iirued  to  the  model,  the  cusps  accurately  formed  to  the 
occlusion  and  the  requirements  of  the  band  and  facing, 
^lecured  in  position,  invested,  and  soldered.    Care  should 
tie  exercised  not  to  use  too  much  of  the  investing  raa- 
"terial,  otherwise  considerable  difficulty  may  arise  in  at- 
taching the  cusps  to  the  band  and  facing;  as  previously 
suggested,  just  enough  to  cover  the  facing  and  sustain 
"the  cusjis  in  position  is 
»ll  that  is  needed.    Fig.  1 
222  iJlustrates  the  dif- 
ferent   stages    of    con- 
struction. "'"  ^^-■ 

Another  method  of  constructing  the  shell  crown  with 
porcelain  facing,  strongly  advocated  in  many  quarters, 
consists  in  first  constructing  the  gold  crown,  using  the 
swaged  cusps.  The  root  is  dressed  down  to  accommo- 
date the  facing,  when  it  is  placed  in  position  upon  the 
crown.  The  crown  is  placed  in  position  upon  the  root 
and  the  area  to  be  occupied  by  the  facing  is  outlined 
upon  the  surface  with  an  instrument.  Tlie  part  within 
the  outline  is  cut  out,  and  the  edges  made  smooth  with 
a  file.  A  suitable  cuspid  facing  is  selected  and  accu- 
rately ground  to  tit  the  space  prepared  for  it  upon  the 
crown.  When  ground  as  desired,  sufficient  allowance 
must  be  made  for  the  hacking  by  furtlier  grinding  tlie 
band  or  facing.  A  backing  of  24-k.  gold,  34  or  36  gauge, 
is  next  fitted  to  the  facing,  the  gold  being  allowed  to 
project  beyond  the  edges  of  the  facing.  In  order  to 
avoid  overlapping  of  the  gold  in  adapting  it  to  the  fac- 
ing, it  mny  he  nncessary  to  cut  out  a  V-shaped  piece  at 
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both  the  cervical  and  occlusal  ends.  The  facing  and 
backing  are  replaced  upon  the  crown,  and  with  a  sharp- 
pointed  instrument  the  exact  position  of  the  facing  is 
outlined  upon  the  backing.  The  facing  is  now  detached 
and  the  backing,  secured  in  place  with  the  self-closing 
pliers,  is  soldered  to  the  crown,  using  a  small  amount 
of  solder.  The  cusps  may  also  be  reinforced  at  this 
time.  When  this  has  been  satisfactorily  accomplished, 
the  facing  is  placed  in  its  proper  position,  all  surplus 
material  removed,  and  securely  held  in  place  by  bend- 
ing the  pins,  invested,  as  previously  suggested,  and  sol- 

^  _  dered  in  position;  or 
^  j^lH  /^IH  ^^^  asbestos  paper  may 
{}"     U^9  vJPw      ^®  wrapped   about  the 

protect  the  facing,  and 
the  soldering  completed.  Fig.  223  illustrates  the  dif- 
ferent stages  of  construction. 

The  Use  of  Saddle-back  Teeth. — In  many  instances 
superior  esthetic  results  are  possible  in  the  use  of  saddle- 
back teeth,  and  where  sufficient  strength  can  be  secured, 
especially  in  regard  to  the  lingual  cusps,  very  pleasing 
and  permanent  results  are  frequently  obtained  in  their 
use. 

Technique. — The  band  is  constructed  following  the 
method  pursued  for  a  shell  crown;  next  the  bite  and  im- 
pression  are  taken,  and  the  models  adjusted  to  the  ar- 
ticulator. A  saddle-back  tooth  of  suitable  size  and  shade 
is  selected.  The  band  is  detached  from  the  model  and 
cut  out  to  admit  adjusting  the  tooth.  The  latter  is 
ground  until  it  aligns  with  the  adjoining  teeth,  proi>erly 
occludes  with  the  superior  teeth,  rests  within  the  edges, 
and  makes  a  close  joint  with  the  cervical  portion  of 
the  band.    When  this  has  been  satisfactorily  established 
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the  band  and  tooth  may  be  set  with  zinc  jihosphate,    A 
tetter  plan,  however,  is  to  solder  the  tooth  to  the  band; 
for  this  purpose  tbe  tooth,  after  being  accurately  ground 
to  position  and  allowing  for  thickness  of  back- 
ing, is  to  have  a  piece  of  '1-i-k.  gold,  Si  to  31)      ^^^ 
gauge,  perfectly  adjusted  to  Its  lingual  sur-      ^^ 
face,  after  which  the  tooth  is  readjusted  to  ^^ 

the  band  and  secured  in  jilace  with  wax.    The       r^    I] 
tootli  and  band  are  invested,  and,  when  tbe 
investment  has  set,  the  wax  is  removed  from        ifflll 
within  the  baud,  solder  jilaeed  over  the  pins,        ^>J--/ 
and  at  two  or  three  points  to  connect  the  tooth 

'  Fig.  224. 

with  tbe  band,  the  heat  applied  until  the  case 

is  com])leted.     Fig.  L':^4  illustrates  the  varions  steps  in 

the  construction  of  this  cro\vn, 

1  constructing  a  crown  for  the  anterior  teeth  it  is 
obvious,  as  previously  discussed,  that  the  esthetic 
requirements  demand  preeminent  consideration.  In  ac- 
c.-ordance  with  this,  the  porcelain  crown  is  indicated  in 
this  part  of  the  moutli.  In  many  instances,  for  reasons 
previously  stated,  this  form  of  crown  may  be  adjusted 
without  the  necessity  of  modifying  the  imperative  de- 
mand of  tbe  esthetic  requirements,  and  the  porcelain 
crown  may  be  attached  to  the  root  without  any  display 
of  gold.  In  the  larger  number  of  instances,  however, 
the  necessity  for  jirotecting  the  root  is  equally,  if  not 
more,  impressive,  in  consequence  of  which  a  band  is 
constructed,  resulting  in  the  so-called  band  and  dowel 
crown.  This  is  the  form  of  crown  under  present  con- 
^de  ration. 
I  Techn'i(/iip. — The  root  hiiving  been  prepared  as  pre- 
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viously  described,  a  band  is  constructed  from  a  piece 
of  22-k.  gold,  29  or  30  gauge.  If  suflBcient  tooth  struc- 
ture has  been  allowed  to  project  beyond  the  gum  mar- 
gin, not  only  is  the  proper  trimming  of  the  root  for  the 
reception  of  the  band  greatly  facilitated,  but  the  fitting 
of  the  band  also,  and  the  pain  arising  from  forcing  the 
sharp  edge  of  the  gold  into  the  gum  tissue  is  avoided. 
The  use  which  many  operators  make  of  anesthetic  solu- 
tions and  cauterants  to  avoid  the  pain  generally  inci- 
dent to  the  fitting  of  the  band  is  to  be  deprecated.  This 
mode  of  practice  usually  indicates  carelessness  in  the 
preparation  of  the  root,  resulting  in  much  irritation  to 
the  gum  tissue  from  the  sharp  edge  of  the  gold,  which 
does  not  properly  slide  down  upon  the  root.  The  band 
being  adapted  and  the  correct  cervical  curvature  formed 
to  conform  to  the  lines  of  the  gum  tissue,  it  is  trimmed 
down  labially  so  as  to  allow  the  facing  to  approach  the 
gum  line  as  close  as  possible,  and  still  meet  the  require- 
ments for  which  the  band  is  intended.  Lingually  the 
band  is  deeper.  The  band  is  now  placed  upon  the  root, 
and  when  in  correct  position  only  a  line  of  gold  should 
be  labiallv  visible.  In  many  instances  the  band  mav  be 
so  far  reduced  in  width  as  to  make  it  invisible.  The  pro- 
jecting tooth  substance  is  now  ground  down 
to  the  edge  of  the  band,  and  the  band  is 
curved  out  labially  to  permit  of  the  correct 
ai)position  of  the  porcelain  facing  Avith  the 
band  (Fig.  225).^     This  may  be  done  previ- 

Fro    oofi  \        t  /  •■ 

ous  to  grinding  down  the  excessive  tooth  ma- 
terial. When  the  band  is  formed  as  indicated,  a  piece  of 
24-k.  gold,  34  to  36  gauge,  is  attached  to  its  upper  sur- 

'  The  illustration  is  intended  to  show  one  crown  with  a  faultr  lil»il 
outline  and  the  other  with  a  correct  labial  curvature,  but  the  illustration 
does  not  clearly  emphasize  the  difference  between  the  two  crowns. 
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face  to  form  the  floor.  This  can  be  done  readily  by  cut- 
ting a  piece  of  metal  largely  in  excess  of  the  circumfer- 
ence of  the  band,  placing  the  baud  upon  it,  and,  at  one 
point  where  the  band  meets  the  metal,  borax  and  a  mi- 
nute particle  of  solder  are  placed.  This  is  held  over  a 
Bunsen  flame  until  the  solder  flows,  and  unites  the  band 
and  plate  at  this  point.  The  metal  is  now  bent  to  meet 
the  band  at  all  points,  and  by  means  of  borax,  solder,  and 
heat  the  union  between  the  two  is  completed.  The  excess 
metal  is  cut  down  close  to  the  joint,  and  this  is  made  per- 
fectly smooth  with  stones  and  disks.    The  cap  may  now 

be  adjusted  upon  the  root,  and,  if  the  adaptation  is  as  de- 
sired, it  may  be  set  aside  and  the  canal  prepared  for  the 

dowel.  For  this  purpose  an  iridio-platinum  round  wire 
of  about  14  to  16  gauge  for  the  superior  anterior  teeth  is 
generally  used,  and  about  a  16-18  gauge  for  the  inferior 
anterior  teeth.  The  canal  is  prepared  as  discussed  in 
the  part  dealing  with  its  preparation.  When  the  dowel 
has  been  adapted  to  the  canal,  the  cap  is  placed  in  posi- 
tion and  the  slightly  tapering  end  of  the  dowel  is  forced 
through  the  floor  of  the  cap  into  the  canal.  In  many 
instances  the  'dowel  and  cap  can  be  withdrawn  in  cor- 
rect position  without  the  assistance  of  an  impression, 
but  it  is  safer  to  take  an  impression  in  wax,  into  which 
a  combination  of  about  1/3  plaster  and  2/3  marble  dust 
is  poured  and  set  aside  to  harden.  When  this  has  oc- 
curred a  low  degree  of  heat  is  sufficient  to  separate  the 
wax;  borax  is  placed  around  the  dowel  at  the  perfora- 
tion of  the  floor  of  the  cap,  and  with  a  small  particle 
of  solder  the  dowel  is  fastened  to  the  floor  of  the  cap. 
The  investment  is  now  removed,  and  the  cap  and  dowel 
placed  in  the  acid  solution  to  be  cleaned,  after  which 
it  is  replaced  upon  the  root  and  the  bite  and  impres- 
sion secured.     Prior  to  pouring  the  model  it  is  well 


646 


ARTIFICIAL   CROWNS 


to  give  the  dowel  and  the  interior  of  the  cap  a  coating 
of  melted  wax.    This  admits  of  its  easy  removal  froixv 
the  model,  which  act  becomes  necessary,  prior  to  invest- 
ing the  waxed  facing,  cap,  and  dowel,  that  the  facing 
may  be  soldered  to  the  cap.    Many  operators,  in  or<i«r 
to  avoid  removing  the  crown  from  the  model,  prior*      to 
investing  it,  also  the  risk  of  displacing  the  facing      «it- 
tendant  upon  its  removal,  no  matter  how  slight  the  i"i  sk 
may  be,  prefer  to  pour  the  model  from  a  combination      of 
about  equal  parts  of  plaster  and  marble  dust.     Wlx^n 
set  this  combination  is  suflSciently  resistant  for  ligr^^ 
handling,  and  when  the  facing  has  been  adapted  to  t— *^ 
cap  and  waxed  in  position  it  can  be  invested  by  cove^  ^^' 
ing  the  porcelain  with  the  same  combination  as  Wi 
originally  used  to  make  the  model,  without  removing  th 
cap  and  facing  from  the  model. 

The  model  and  bite  are  adjusted  to  the  articulate 
and  a  suitable  facing  selected.    This  is  ground  to  mee 
the  indications,  especially  in  its  relation  with  the  cap, 
with   which   it  should  form   a  perfect  joint.    It  may 
be   necessary  to   cut   away  the  projecting  end   of  the 
dowel  in   order  to  provide  space  for  the  proper  ad- 
justment   of    the    facing.     In    this    relation    it    is    al- 
ways well  to  bear  in  mind  that,  if  the  dowel  is  cut  too 
close   to   the   floor   of  the   cap,    and   if  this   has   been 
formed  of  too  light  a  gauge  of  metal,  it  may  prove  to 
be  unequal  to  the  strain  imposed  upon  it  in  mastication, 
and    the   cap    may    be   torn   from    the    dowel.     When 
the  proper  adjustment  of  the  facing  has  been  secured, 
its  inner  surface  should  be  ground  down  to  make  space 
for  the  backing,  and  the  incisal  edge  shouM  be  beveled 
toward  the  pins  in  order  that  a  sharp  angle  may  exist, 
instead  of  the  rounded  edge  of  the  facing;  the  beveled 
edge  admits  of  a  closer  adaptation  of  the  backing,  and 
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when  the  soldering  is  completed  results  in  a  degree  of 
protection  to  the  facing  which  is  absent  when  the  bevel 
is  not  made. 

The  backing  is  made  from  a  piece  of  24-k.  gold,  34 
to  36  gauge,  the  entire  lingual  surface  of  the  facing  be- 
ing covered.  Dr.  Goslee^  claims  that  the  protection 
which  the  backing  gives  the  facing  can  be  increased,  in 
the  use  of  a  second  piece  of  gold,  preferably  22-k.,  29  or 
30  gauge.  This  second  piece  of  gold  is  fitted  over  the 
first  piece,  which  has  been  closely  adapted  to  the  facing 
with  a  surplus  extending  over  the  incisal  edge.  The 
second  piece  of  gold  extends  from  the  pins  to  the  in- 
cisal edge  with  a  corresponding  surplus  extending  be- 
yond this  edge.  When  adapted  the  two  backings  are 
removed  from  the  facing  and  carefully  soldered  together. 
When  this  has  been  satisfactorily  accomplished,  the 
backing  is  cleaned  in  the  acid  solution,  placed  in  posi- 
tion upon  the  facing,  and  thus  retained  by  bending  the 
pins  down  upon  the  backing  until  they  touch  it.  In  bend- 
ing the  pins,  the  ends  only  should  be  caught  in  narrow 
flat-beaked  pliers  to  relieve  the  strain  upon  the  metal 
next  to  the  porcelain.  If  this  is  not  done  the  porcelain 
may  be  fractured.  Many  crown  and  bridge  workers 
claim  that  in  bending  the  pins  upon  the  backing  a  slight 
fracture  of  the  porcelain  around  the  pins  inevitably  fol- 
lows the  soldering  process.  In  place  of  bending  the 
pins,  a  sharp  instrument  is  used  to  shave  a  thin  section 
of  the  metal  of  the  pin,  and  this  securely  holds  the  back- 
ing in  place  without  the  risk  of  fracturing  the  porcelain. 
The  gold  is  now  finished  to  close  contact  with  the  edges 
of  the  facing.  All  overhanging  gold  should  be  removed, 
otherwise  the  porcelain  will  fracture  along  the  edge, 
due  to  its  expansion  in  heating  up  for  soldering,  and 

*"  Principles  of  Crown  and  Bridgework. " 
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the  restricting  effect  upon  the  expansion  of  the  turned- 
over  edge  of  metal. 

As  much  of  the  appearance  of  the  finished  crowu 
depends  upon  the  success  of  the  joint  between  the  fac- 
ing and  cap,  Dr.  Goslee^  recommends  grinding  away 
the  backing  at  this  edge,  so  that  the  porcelain  facixig 
may  be  placed  in  direct  contact  with  the  cap.    In  tlxis 
manner  Dr.  Goslee  ^  claims  the  porcelain  may  be  brouglit 
into  closer  proximity  with  the  gum,  also   securing     a 
more  perfect  joint  than  if  the  backing  extends  to    tl^^ 
edge  of  the  cap,  and  does  away  with  the  uncertainty^     of 
uniting  the  two  in  the  labial  region  with  solder.    In    ±.lie 
writers*  experience  the  joint  can  be  perfectly  filled  ^^T^itb 
solder,  if  prior  to  investing  the  facing  it  is  removed  f«r<3>in 
the  model,  and  a  thin  mix  of  borax  painted  in  this  regi  <y^i 
both  over  the  backing  and  the  cap.     This  prevents     ^^^ 
investment  material  from  running  into  the  joint,  wl:^^  i  ^ 
is  the  cause  of  the  imperfection  to  be  seen  in  many  ca 

The  facing  is  now  replaced  in  position  and  waxeA 
the  cap;  both  are  removed  from  the  model,  the  sp 
between  the  backing  and  cap  filled  with  wax  up  to 
porcelain  edges.     This  keeps  the  metal  free  of  inv 
ment  material,  and,  as  previously  noted,  the  presence? 
the  investment  material  upon  the  metal  interferes 
the  proper  flow  of  the  solder. 

The  crown  is  now  invested  and  completely  cove 
to  the  wax.    Care  should  be  taken  to  fill  the  interior 
the  cap,  otherwise  the  floor  of  the  cap  might  be  fui 
in   the   soldering  process.     When   the   investment 
hardened,  the  wax  is  removed  and  the  case  soldered  a^ 
finished  in  the  usual  manner. 

The  Use  of  Partial  or  Half  Bands.— The  partial  ba 


id 
o! 
ed 


*  "Principles  of  Crown  and  Bridgework." 


BAND   AND   DOWEL   CROWN  649 

is  indicated  in  those  cases  where  for  apparent  reasons 
the  presence  of  the  metal  upon  the  root  would  be  likely 
to  lead  to  jmthological  conditions  ending  in  loss  of  the 
root,  as,  for  example,  in  individuals  with  decided  pyor- 
rhetic  predisposition,  and  where  the  root  to  be  crowned 
already  manifested  the  effects  of  this  disease.  The  par- 
tial band  might  also  be  preferred  for  esthetic  reasons, 
especially  if  subsequent  recession  of  the  gum  is  likely 
to  take  place,  bringing  the  gold  band  prominently  to 
view.  Many  operators  prefer  the  partial  band  in  all 
cases  where  a  strong  healthy  root  is  to  be  crowned, 
claiming  that  in  its  use  sufficient  protection  is  aflforded 
the  root  to  prevent  fracture,  while  the  esthetic  as  well 
as  hygienic  effect  is  increased. 

Technique. — The  partial  band  may  be  constructed  by 
first  forming  a  full  band,  after  the  plan  previously  out- 
lined. When  the  band  has  been  properly  adjusted  and 
trimmed,  the  floor  is  prepared  by  attaching  a  piece  of 
pure  gold  34  to  36  gauge  to  the  lingual  portion  of  the 
band.  Precautions  must  be  taken  not  to  solder  the  floor 
to  the  labial  portion  of  the  band.  This  can  be  done  by 
coating  the  interior  of  the  band  in  the  region  not  to  be 
soldered  with  a  solution  of  whiting,  or  by  bending  the 
plate  away  from  the  labial  portion  of  the  band.  The 
surplus  metal  should  be  cut  away  even  with  the  band, 
and  the  labial  portion  of  the  latter  should  be  cut  out  as 
desired.  The  cut  band  and  floor  is  now  adjusted  to  the 
root,  and  the  projecting  portion  of  the  floor  perfectly 
adapted  to  the  labial  portion  of  the  root.  The  cut  ends 
of  the  band  should  also  be  closely  adapted  to  the  root. 
The  subsequent  stages  are  similar  to  those  outlined  for 
the  construction  of  the  band  and  dowel  crowTi. 

Another  method  of  constructing  the  partial  band  is 
as  follows:    A  piece  of  24-k.  gold,  34  to  36  gauge,  or 
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platinum  may  l)e  used,  is  cut,  so  tliat  it  not  only  covers 
the  face  of  the  root,  but  extends  far  enough  beyond  the 
lingual  margin,  that  the  projecting  portion  may  be 
turned  and  burnished  against  the  lingual  portion  of  the 
root  which  projects  beyond  the  gum  tissue.  By  giving 
the  metal  to  be  adai)ted  to  the  root  an  egg  shape,  it  has 
been  claimed  that  it  is  cut  in  the  best  possible  form  for 
the  formation  of  the  half  band.  To  facilitate  the  adap- 
tation of  the  gold  against  the  lingual  portion  of  the  root, 
it  should  be  cut  at  two  points  (Fig.  226).  When  this 
is  done  the  bent  portion  of  the  metal  may  be  perfectly 
adapted  against  the  projecting  tooth  structure  into  the 

form  of  the  partial  band.  The  band  is 
to  be  subsequently  strengthened  by 
flowing  solder  over  it,  care  being  taken 
to  paint  the  inner  portion  of  the  band 
with  a  solution  of  whiting,  to  prevent 
the  solder  from  flowing  to  the  inner 
surface  of  the  band.    The  subsequent 


stages  are  similar  to  those  previously 
discussed. 


Fkj.  220. 


The  Use  of  Detachable  Facings.— The  diflBculties 
under  which  l)roken  facings  are  repaired,  after  the  crown 
has  been  permanently  mounted,  led  to  the  introduction 
of  the  detachable  facing,  in  the  use  of  which  the  former 
difficulties  are  considerably  lessened.    The  advocates  of 

ft* 

this  foiin  of  facing  make  many  claims  for  its  use,  only 
some  of  which  are  allowal)le.  The  chief  claim  in  its  favor 
lies  in  the  simi)Iicity  of  replacing  a  broken  facing.  The 
metal  support  remaining  in  position,  a  facing  similar 
to  the  one  broken  is  selected,  and  with  little  grinding  is 
fitted  into  position  and  cemented.  The  shade  and  trans- 
lucent cfFe(»t  may  bo  exactly  reproduced.  This  cannot  be 
done  with  a  soldered  facing.    The  shade  of  the  first  fac- 
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ing  is  rarely  duplicated,  and  the  translucent  or  life-like 
effect  is  invariably  destroyed  in  a  soldered  facing.    The 
claim  that  the  cemented  facing  is  less  likely  to  fracture, 
which  claim  is  allowed  by  some  writers,^  is  not  concurred 
in  by  the  authors.    A  cemented  facing  is  held  rigidly; 
there  is  no  give  to  a  facing  so  held  in  position  when 
stress  is  applied,  but  even  if  this  were  allowable  (which 
is  the  condition  if  gutta  percha  is  used  as  the  setting 
medium)  the  fact  that  the  detachable  facing  presents  less 
bulk  of  porcelain,  and  that  the  backing  is  not  as  pro- 
tective as  the  i)erfectly  adapted  and  soldered  backing, 
in  the  writers'  judgment,  make  the  detachable  facings 
a.ppear  weaker,  and  experience  apparently  sustains  this 
v-iew.    The  following  detachable  facings  are  procurable 
at  the  depots:  the  Mason,  the  Roach,  the  Dwight,  and 
t^he  Steel,  named  in  nearly  every  instance  after  the  men 
"vrho  designed  them,  the  chief  difference  between  them 
l3eing  in  the  form  of  attachment  between  backing  and 
:facing. 

Technique. — The  cap  is  constructed  as  previously 
outlined,  the  models  secured  and  mounted  ui)on  an  ar- 
ticulator. A  suitable  facing  with  its  backing  is  selected 
and  ground  to  fit  the  caj)  and  meet  the  usual  indications. 
When  this  has  been  satisfactorily  accomplished,  the 
backing  and  facing  are  waxed 
in  position  and  the  facing  re- 
moved. Subsequently  the  back- 
ing is  soldered  in  position,  and 
when  trimmed  and  finished  the 
facing  is  adjusted.  This  is  the 
method  pursued  in  adjusting  ^^"-  ^^^-  *''°-  ^^*^- 

the  Mason  facing  (Fig.  227).     The  other  forms  differ 
only  in  the  method  of  securing  the  attachment  of  the 
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facing.  From  present  indications  it  does  not  appear  as 
though  the  profession  utilized  these  facings  to  any  great 
extent.  The  Steel  facing  is  now  designed  with  a  slot  in 
the  porcelain  which  takes  the  place  of  the  platinum  *'rib'' 
originally  used.  As  constructed  at  the  present  time  this 
facing  enjoys  a  wider  popularity  with  many  workers,  and 
has  taken  the  place  of  many  of  the  interchangeable  fac- 
ings introduced  from  time  to  time. 

Repairing  Broken  Facings.— As  previously  stated, 
the  diJBSculty  of  repairing  broken  facings  led  to  the  in- 
troduction of  the  detachable  form  of  facing,  and,  while 
these  may  subserve  a  useful  purpose  in  admitting  of  an 
easy  method  of  repair,  the  repaired  detachable  facing 
is  not  stronger  than,  if  as  strong  as,  the  soldered.  On  the 
other  hand,  the  risk  involved  in  removing  a  band  and 
dowel  crown  that  a  new  facing  may  be  soldered  to  it  is 
so  great  that  many  operators  prefer  to  adjust  a  new 
facing  to  avoid  removing  the  cemented  dowel  and  band. 

Technique, — The  method  usually  followed  is  to  grind 
down  the  pins  })rojecting  from  the  backing  until  a  per- 
fectly smooth  surface  is  formed.  A  suitable  facing  is 
selected,  and  two  holes  drilled  through  the  backing  for 
the  reception  of  the  i)ins.  The  facing  is  then  ground  to 
conform  to  the  requirements  of  the  case.  The  backing 
and  tooth  may  now  be  roughened,  the  facing  set  with 
cement,  and  the  pins  bent  over  upon  the  backing.  If, 
in  grinding  the  facing  to  position,  it  is  found  that  the 
l)ins  do  not  project  far  enough  beyond  the  backing  to 
admit  of  their  being  bent  over  upon  the  backing,  the 
lingual  portion  of  the  backing  must  be  reduced  by  means 
of  stones  until  the  desired  extension  of  the  ))ins  is  se- 
cured. Subsequently  the  pins  may  be  dressed  do^\Ti 
somewhat  for  the  greater  convenience  of  the  patient. 

Another  method  consists  in  grinding  down  the  jnns 
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on  the  backing  until  a  smooth  surface  is  secured.    A  slot 
is  then  cut  into  the  backing,  perforating  it  the  distance  of 
the  two  pins  (Fig.  229).    A  suitable  facing  is  selected,  the 
pins  bent  over  to  meet  and  form  the  arc  of  a  circle ;  asbes- 
tos paper  is  wrapped  around  the  facing,  and  the  joint 
formed  by  the  two  pins  is  then  soldered.     The  facing, 
Hith  the  pins  bent  and  soldered  to  form  the  arc  of  a  circle, 
is  placed  in  position,  the  pins  extending  through  the  slot 
previously  cut  in  the  backing,  and  ground  to  meet  the 
requirements.      A   slot   or  groove   running  in  the   di- 
x^eetion    of    the    long    axis    of    the    root    is    next    cut 
i:iito    the    lingual    surface    of    the    backing,    extending 
from  1/8  to  1/16  of  an  inch  above  and  below  the  trans- 
"v^erse  slot.     The  slot  for  the  reception  of  the  pin  may 
1:38  cut  into  the  labial  portion 
of  the  backing.   This  increases 
^he  difficulty  of  adjusting  the 
:facing  without  adequate  com- 

-pensation.      The     groove     is        ""fio.  229.  Fi7230. 

formed  for  the  reception  of  an 

iridio-platinum  wire  of  about  18  gauge,  and  is  cut  deep 
enough  into  the  backing  so  that  when  the  wire  is  placed 
within,  it  should  form  a  smooth  surface  with  the  lingual 
portion  of  the  backing  (Fig.  230).  The  facing  is  now 
placed  in  position,  the  wire  inserted  to  hold  it  in  position 
by  fitting  into  the  opening  formed  by  the  pins,  and 
if  all  the  relations  are  satisfactory  the  facing  and 
wire  are  removed,  dried,  and  set  with  cement.  This 
method  of  repair  will  prove  very  satisfactory  in  most 
instances. 

Another  excellent  plan  of  repairing  a  crown  the  fac- 
ing of  which  is  fractured  is  that  suggested  by  Dr.  C.  J. 
Underwood  of  Elgin,  Illinois.  A  similar  method  has 
also  been  practiced  by  Dr.  Wm.  Mitchell  of  London,  Eng- 
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land,  and  is  now  spoken  of  as  Underwood's  and  Mitch- 
ell's  Method}  The  method  consists  of  grinding  down 
the  pins  on  the  backing,  and  by  means  of  a  crosscut  fis- 
sure bur  cutting  slots  into  the  backing  as  shown  in  Fig. 
231.  The  facing  is  then  ground  according  to  the  in- 
dications and  fitted  with  a  backing  made  of  34  gauge 
pure  gold.  After  being  closely  adapted  and  trimmed, 
the  backing  is  drawn  away  from  the  facing  in  the  cer- 
vical region  sufficiently  far  so  that,  when  the  facing  is 
slid  into  position,  its  backing  will  pass  beneath  the  old 
backing.  If  it  is  found,  when  the  facing  is  in  position, 
that  its  pins  do  not  extend  beyond  the  new  backing, 
the  lingual  portion  of  the  old  backing  must  be  ground 


l-^^}:M^yi\^;i^:}y^:-: 


Fig.  231.  Fig.  232. 

down  until  this  is  accomi)lished.  The  new  backing  is 
now  closely  adapted  to  the  lingual  portion  of  the  old, 
the  i)arts  securely  maintained  in  their  proper  relation 
by  means  of  wax,  the  facing  and  backing  carefully  re- 
moved, invested,  and  soldered  to  the  pins  at  the  proi>er 
position.  The  backing  is  also  to  be  sufficiently  strength- 
ened by  flowing  solder  over  it.  The  case  is  then  finished 
in  the  usual  manner  and  cemented  into  position  (Fig. 
282). 

The  method  evolved  by  Dr.  Emory  A.  Bryant,  of 
Washington,  D.  C,  is  a  very  effectively  devised  pro- 
cedure for  securely  attaching  a  new  facing  in  position. 
The  plan  is  especially  indicated  in  replacing  bicuspid 
and  molar  facings,  as  the  thickness  of  the  backing  in 

*  *  *  Principles  of  Crown  and  Bridgework. ' ' 
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these  locations  affords  greater  security  to  the  attach- 
ment tlian  in  the  anterior  portion  of  the  mouth;  how- 
ever, here  it  may  also  be  applied. 

Dr.  Bryant  countersinks  the  old  backing  from  the 

lingual  surface,  after  the  facing  has  been  selected,  and 

ground  to  position,  and  the  old  backing  perforated  for 

the   reception  of  the   pins  of  the  new  facing.     After 

countersinking  these  perforations,  as  previously  stated, 

with  the  countersinking  reamer,  until  a  corresponding 

countersunk  nut  can  be  adjusted  flush  with  the  labial 

Or  buccal  surface  of  the  old  backing,  the  jnns  of  the 

facing  are  threaded  by  means  of  a  screw  plate.     The 

iR^old  nuts  are  tapi)ed  to  fit  the  thread  of  the  pins.    The 

tracking  is  covered  with  cement,  the  facing  placed  in 


Fio.  233. 


position,  and  the  nuts  cautiously  but  firmly  tightened  to 
place.  Subsequently  any  projection  upon  the  lingual 
surface  is  ground  away.  Fig.  238  illustrates  this 
method. 

Other  methods  for  replacing  broken  facings  have 
been*  introduced,  some  of  which  are  unnecessarily  com- 
plicated. Those  above  described  will  best  meet  the 
usual  requirements. 
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The  Band  and  Dowel  Crown  for  Bicuspids  and 
Molars.— As  has  been  stated  in  discussing  Hhe  shell 
crown  with  the  porcelain  facing,  the  necessity  for  meet- 
ing the  esthetic  demands  is  almost  as  urgent  in  the  ease 
of  the  bicuspids  as  it  is  in  the  anterior  portion  of  the 
mouth.  The  exceptions  to  this  have  been  noted,  but  the 
rule  of  practice  should  be  to  exclude  the  conspicuous 
display  of  gold  from  the  bicuspids,  and  in  many  instances 
from  the  molars  as  well. 

If  after  careful  consideration  it  is  concluded  that 
the  band  attachment  alone  is  not  sufficiently  secure,  the 
band  and  dowel  crown  must  be  constructed.  This  may 
be  accomplished  in  two  different  ways,  with  the  use  of 
the  ordinary  cross-pin  facing,  and  with  the  saddle-back 
tooth.  The  use  of  the  facing  is  not  as  esthetic  a  repro- 
duction of  the  bicuspid  crown  as  may  be  attained  in  the 
use  of  the  saddle-back  tooth,  as  with  the  former  the  oc- 
clusal surface  is  reproduced  in  gold,  while  with  the  lat- 
ter this  is  avoided;  but  the  former  method  is  usually 
regarded  as  possessing  greater  strength. 

Band  and  Dowel  (^rown  with  Facing. — The  cap  is 
prepared  after  the  method  discussed  in  its  construction 
for  the  anterior  teeth,  and  the  dowel  fitted  in  the  canal 
and  soldered  to  the  cap.  If  two  dowels  are  employed, 
which  is  rarely  indicated,  if  the  cap  is  properly  adjusted, 
the  precaution  must  be  taken  to  have  them  project  be- 
yond the  floor  of  the  cap  in  a  way  that  does 
not  interfere  with  the  proper  fitting  of  the 
facing.  It  may  be  necessary  to  cut  away 
the  projecting  dowels;  when  this  is  neces- 
sary, they  should  not  be  cut  too  close  to  the 
floor  of  the  cap,  for  reasons  previously  indicated  (see 
band  and  dowel  crown  for  anterior  teeth).  The  bite 
and  imi)ression  are  next  taken,  and  the  i)repared  mod- 
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els  mounted  upon  the  articulator.  A  suitable  facing  is 
selected,  ground  to  form  the  proper  adaptation  with  the 
cap,  reduced  along  the  occlusal  end  to  make  room  for 
the  gold  cusps,  and  then  beveled.  Next  it  is  backed 
with  a  piece  of  pure  gold  34  to  36  gauge,  which  is  close- 
ly adapted  to  all  the  edges,  except  in  the  occlusal 
region,  where  it  is  allowed  to  project  beyond  the  edge. 

• 

The  facing  is  now  placed  in  its  proper  relation  to  the 
cap,  and  retained  in  this  position  by  means  of  wax.  The 
gold  cusps  are  next  produced,  after  any  of  the  methods 
described  in  treating  of  the  shell  gold  crown.  When 
these  are  formed,  the  gold  is  cut  away  in  the  buccal 
region,  which  allows  the  gold  cusps  to  be  adapted  to  the 
facing  in  a  way  that  materially  reduces  the  thickness 
of  the  gold  along  the  occlusal  edge,  and  still  provides 
adequate  protection  to  the  facing.  The  cusps  are  waxed 
when  in  proper  position  with  regard  to  the  facing,  and 
when  all  the  parts  are  properly  related,  the  next  step 
in  the  procedure  is  to  remove  the  facing  and  cusps,  care 
being  taken  not  to  displace  them  in  any  way,  invest,  sol- 
der the  two  together,  and  fill  the  lingual  portion  of  the 
cusps.  The  facing,  with  the  cusps  now  attached  to  it,  is 
again  placed  in  position,  and  built  out  with  wax  to  re- 
store the  approximal  contact.  A  piece  of  24-k.  gold,  36 
gauge,  extending  from  cusps  to  cap,  is  now  burnished 
over  the  wax  on  each  approximal  side.  This  greatly  aids 
in  giving  the  wall  of  contour  during  the  subsequent  sol- 
dering.   The  crown  is  finished  in  the  usual  manner. 

Band  and  Dowel  Crown  with  Saddle-back  Teeth. 
— The  cap  and  dowel  are  prepared,  the  bite  and  im- 
pression secured,  and  the  models  mounted  upon  the  ar- 
ticulator, as  previously  indicated.  A  suitable  tooth  is 
selected  and  ground  to  form  a  perfect  joint  with  the 
cap,  and  to  restore  the  contact  and  occlusion.    When  this 
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has  been  accomplished  the  tooth  is  backed  with  a  piece  ^  -  of 
24-k.  gold,  34  to  36  gauge.  This  is  trimmed  to  the  edg^-^ajes 
of  the  tooth  and  securely  held  in  place  as  pre\dously  ir  S:  in- 

dicated.    It  is  replaced  in  its  prop^^z3)er 
position,  held  in  place  by  means  •  of 

wax,  invested,  soldered,  and  finish^  -^laed 
in  the  usual  manner.     A  vulcanf  ^nite 
tooth  may  be  used  in  place  of  t 
Fig.  235.  saddlc-back  tooth,  and  as  it  is  ma 

up  of  a  greater  bulk  of  porcelain  in  the  lingual  porti 
than  the  saddle-back  tooth,  may  be  regarded  as  bel 
stronger.    When  this  form  of  tooth  is  used  the  heads 

the  pins  must  be  ground  away,  or  cut  off,  in  order  tl 
the  backing  may  be  properly  adjusted ;  the  lingual  sf^  -sur- 
face of  the  tooth  should  also  be  ground  smooth,  otli  ^  ler- 
wise  the  procedure  is  similar  to  that  followed  in  c^  — on- 
structing  the  crown  with  the  saddle-back  tooth. 

THE  PLATE  AND  DOWEL  CROWW 

As  indicated  iu  discussing  the  band  and  dowel  cro" v>ii 

eases  may  present  at  times  where  the  use  of  a  banc  I  i* 
eontraindieated.  This  might  occur  in  relation  to  rr  >ots 
with  evident  i)atholo^ieal  predisposition,  where  the  pr  'ei>- 
aration  made  necessary  by  the  contemplated  adjustm^^ent 
of  a  baud  would  be  likely  to  excite  a  pathological  st^^ste; 
or  where  the  presence  of  the  band  impinging  ujwn  ^^^ 
pericementum  would  tend  to  provoke  a  condition  of  ^^^' 
ease.  Similarlv  a  contraindication  to  the  use  of  a  b— *ana 
mav  he  found  in  a  condition  of  marked  recession  of  the 
i»:uni,  in  wliicli  cases  too  deep  a  band  would  be  nwess^^s^ry* 
and  which  is  to  be  excluded  for  esthetic  considerati  ons. 
Some  writers  '  state  that  the  use  of  the  band  mav  be-?-^  ^^' 
eluded  in  those  cases  were  "the  root  is  sufficientlv  h       irge 

^  *'I*rincipler<  of  Crown  aud  Bridgework.  * ^ 
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^strong,  and  free  from  the  evidencies  of  caries  or  dis- 
gration,  as  to  prohal)!y  require  no  support  and  pro- 
Hon,  simli  as  tlje  application  of  a  baud  affords."    If 
no  condition  exists  to  contrjiindicate  the  use  of  the  baud, 
^A^indicated  above,  the  fact  of  "tlie  root  being  large  and 
^^^big,"  whieh,  of  ttourse,  may  be  sufficient  to  overcome 
^^Heture,  but  which  is  not  sufficient  to  overcome  the  fac- 
^XOTS  of  decay,  is  in  itself,  when  related  to  the  question 
of  caries,  not  convincing  as  a  reason  for  the  exclusion  of 
<l  band,    in  fact,  it  appears  that  just  in  these  cases,  pro- 
^^^BBg  no  condition  exists  which  definitely  excludes  the 
^^Bof  a  band,  the  protection  against  caries  afforded  by 
^^^roperly  adjusted  band  is  very  desirable.     According 
to  the  writers'  experience,  no  matter  how  carefully  the 
plate  is  adapted  to  the  base  of  the  root,  in  mauy  cases, 
sooner  or  later,  evidences  of  disintegration  can  be  noted. 
This  usually  occurs  in  individuals  with  a  decided  suscep- 
tibility to  t-aries.     Therefore,  in  these  cases,  irrespective 
of  whether  the  root  is  large  and  strong  or  not,  the  rule 
of  practice  should  be  to  protect  the  root  from  caries  by 
the  use  of  a  band,  providing  no  stronger  reason  is  to 
he  foiiml  to  exclude  its  use. 

Technique.  — The  first  step  is  the  preparation  of  the 
root,  which  differs  from  the  preparation  adopted  for  the 
crown  with  a  band,  iu  that  it  is  not  necessary  to  cut 
down  its  perijiheiy  in  order  to  pro]>erly  adjust  the  band, 
but  an  im))ortant  feature  of  its  preparation  is  based 
up)on  its  resistance  to  the  stress  acting  ujton  it.  and  is 
secured  in  giving  the  base  of  the  root  the  form  as  in- 
dicated in  Fig.  '2'.ifi.  The  plate  wliich  rests  against  the 
root,  and  which  forms  the  base  of  the  crown,  assumes 
the  form  indicated  in  Fig.  237,  and  when  properly 
adapted  to  the  root  securely  guards  against  movement 
ktlie  crown  through  the  action  of  the  forces  directed 
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against  it.  The  labial  slope  is  carried  slightly  beneath 
the  gum  margin  for  the  advancement   of  the  esthetic 

result.       The     lingual     slope    is 

::^ j\';:  formed   so  that   the  root  is  left 

.:'i;^    V'.-  slightly    projecting    beyond    the 

v.v":/     Ife  S^^  ^^^^'    ^^^^  places  the  joint  in 

a  region  where  the  accuracy  of  the 
adaptation  of  the  plate  can  be  bet- 
Fio.  236.       Fig.  237.      j.^^    uotcd,    and    also    whcre  the 

washings  of  the  saliva,  the  movements  of  the  brush  and 
tongue  are  more  likely  to  prevent  disintegration  of  the 
root.  In  adapting  the  plate  and  dowel  crown  to  the 
first  bicuspid  a  similar  preparation  of  root  is  advisable; 
for  the  second  bicuspid,  where  the  line  of  the  applied 
stress  is  mainly  in  the  vertical  direction,  the  flat  base 
is  suflScient  to  overcome  any  tendency  toward  displace- 
ment. When  the  root  has  been  properly  formed  a  piece 
of  24:-k.  gold,  34  to  36  gauge,  is  accurately  adapted  to 
the  root  end.  In  most  instances  this  can  be  satisfac- 
torily accomplished  by  burnishing  with  hand  instru- 
ments. If  this  means  fails  to  secure  the  desired  accu- 
racy of  adaptation,  a  fusible  die  and  counterdie  may 
be  formed,  and  the  plate  swaged.  The  j^late  Iwin? 
adapted  as  desired,  the  root  canal  is  prepared,  and 
for  the  central  incisors  and  cuspids  a  14  gauge  iridio- 
platinum  dowel  is  fitted  in  the  prepared  canal.  The 
plate  is  now  placed  in  position,  and  the  dowel  made  to 
perforate  it  by  being  forced  into  the  canal.  Frequently 
the  dowel  and  plate  can  be  withdrawn,  perfectly  related, 
without  the  aid  of  an  impression.  When  this  can  be 
done,  the  relation  between  the  two  is  permanently  se- 
cured with  a  minute  particle  of  20-k.  solder;  otherwise 
an  impression  must  be  taken,  and  a  model  prepared 
after  which  the  soldering  is  done.    The  plate  and  post 
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are  replaced  in  i)ositioii  to  determine  the  fit;  if  this  is 
satisfactory,  it  is  well  before  proceeding  to  reinforce 
the  plate  by  flowing  20-k.  solder 
over  its  surface.  Unless  this  is 
done,  subsequent  handling  may 
destroy  its  perfect  adaptation  to 
the  root.  The  bite  and  impression 
are  next  secured,  and  the  models 
mounted  upon  the  articulator.  A 
suitable  facing  is  selected,  and 
ground  to  meet  the  requirements. 
It  is  then  backed  with  24-k.  gold, 
34  to  36  gauge,  as  previously  in- 
dicated, invested,  soldered,  and  completed  in  the  usual 
manner.  Fig.  238  illustrates  the  steps  in  the  construc- 
tion of  this  form  of  crown. 


Fig.  238. 


THE  CASTING    PROCESS    IN    RELATION    TO    CROWN- 
WORK 

Attention  has  been  directed  to  the  casting  process  in 
considering  the  different  ways  of  constructing  the  gold 
shell  crown.  It  was  then  stated  **that  before  long  (the 
casting  method)  will  be  generally  recognized  as  being 
the  most  accurate  method,  as  well  as  affording  the  most 
artistic  effects  for  reproducing  the  forms  of  crowns.'' 
In  a  paper  on  **The  Application  of  the  Casting  Process 
to  Crown  and  Bridgework,"  by  Dr.  Hart  J.  Goslee, 
printed  in  the  Western  Dental  Journal  for  April,  1911, 
he  writes  as  follows:  **The  advent  of  this  process  has 
completely  revolutionized  all  of  our  former  methods; 
has  made  it  possible  to  eliminate,  or  at  least  greatly 
diminish,  all  of  the  deficiencies  mentioned;  has  relegated 
a  multitude  of  useless,  impracticable,  empirical  methods 
to  the  memory  of  the  past;  has  made  it  possible  to  fol- 
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low  a  more  or  less  scientific  and  systematic  line  of  pro- 
cedure, and  to  accomplish  the  combined  requirements 
of  adaptation,  strength  and  cosmetics  to  the  very  high- 
est degree,  in  a  manner  heretofore  impossible."  The 
deficiencies  of  the  ** facing"  have  been  apparent,  almost 
since  their  introduction,  to  many  crown  and  bridge  work- 
ers, for  which  reason  many  gave  preference  to  the  all 
porcelain  crown,  such  as  the  Logan,  and  the  improved 
tyi)e  of  all  porcelain  crown  later  introduced  with  a  de- 
tachable dowel,  such  as  the  Davis,  Justi,  S.  S.  White, 
and  others.  While  the  detachable  pin  all  porcelain 
crown  presented  great  advantages  over  the  tyi)e  of  porce- 

• 

lain  crown  with  the  permanently  attached  dowel,  an 
element  of  weakness  still  existed  in  the  unprotected 
root  end.  This,  however,  was  quickly  and  effectively 
overcome  in  the  use  of  a  band,  and  the  detachable  all 
porcelain  crown  with  the  band  attachment  stands  to- 
day as  a  very  high  achievement  in  cro\\Ti  work.  The 
casting  method  has  simplified  the  technique  of  construct- 
ing the  base,  and  added  to  its  permanency  and  artistic 
effect,  so  that  at  the  present  time  the  very  highest  form 
of  crown  work  for  the  ten  anterior  teeth  is  to  be  found 
in  the  use  of  an  all  porcelain  interchangeable  crown,  as 
the  Davis,  etc.,  with  the  utilization  of  the  casting  proc- 
ess for  the  construction  of  the  base,  modified  as  this 
may  become  in  the  future  for  the  protection  of  the  root. 
For  convenience  we  will  here  consider  the  casting  proc- 
ess in  relation  to  the  band  and  dowel  crown,  and  to  the 
])late  and  dowel  crown,  reserving  its  consideration  in 
relation  to  the  all  porcelain  detachable  crown,  when  we 
later  on  discuss  this  type  of  crown. 

Casting  Method  in  Relation  to  the  Band  and  Dowel 
Crown.— The  root  is  prepared,  as  previously  indicated, 
with  a  stronger  tendency  to  shorten  it  lingual  ly,  to  place 
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the  band  as  much  as  possible  from  view.  The  band  is 
then  fitted,  from  a  piece  of  22-k.  gold,  30  gauge,  and 
trimmed  to  an  exact  adaptation  to  the  lines  of  the  root. 
The  dowel  is  fitted  in  the  previously  prepared  canal,  and 
the  crown  is  ground  to  position.  Where  the  base  of  the 
crown  has  a  greater  area  than  the  end  of  the  root,  which 
will  frequently  be  found  to  be  the  relation  with  the  pres- 
ent supply  of  crowns  found  at  the  depots,  it  should  be 
ground  dowTi  to  the  size  of  the  root.  When  these  in- 
dications have  been  met,  the  crown  is  oiled  to  pi'event 
the  molding  wax  from  adhering  to  its  surface ;  the  band 
and  dowel  are  placed  in  position  upon  the  root,  the  sof- 
tened w^ax  adapted  to  the  crown,  the  two  forced  into 
place  and  the  wax  chilled  and  molded  as  desired.  If 
it  appears  desirable  to  reinforce  the  band,  the  wax  can 
be  carved,  so  that  a  thin  layer  extends  upon  the  sur- 
face of  the  band.  The  porcelain  crown  and  cap  may  now 
easily  be  detached,  and  by  securing  the  end  of  the  pro- 
truding dowel  with  pliers  the  crown  can  readily  be  sepa- 
rated from  the  wax.  When  all  the  parts  are  in  exact  rela- 
tion, the  wax  may  again  be  carved  to  any  desired  form 
according  to  the  judgment  of  the  oi)erator.  Before  in- 
serting the  sprue  wire,  it  should  be  seen  that  the  band  is 
securely  held  in  place,  otherwise  just  at  the  moment  of 
investing  it  may  slip  from  its  position,  and  occasion  un- 
necessary delay  and  work.  The  sprue  wire  being  in 
position,  the  porcelain  crown  is  removed,  and  the  wax 
model  with  the  band  and  dowel  in  position  is  now  ready 
for  the  investment  (Fig.  239). 

In  place  of  the  porcelain  crown,  if  the  use  of  the 
ordinary  facing  should  be  desired,  the  casting  method 
may  be  as  effectively  utilized  here  as  under  the  pre- 
vious conditions.  The  casting  may  be  made  against  a 
piece  of  34  to  36  gauge  crown  metal,  which  previously  has 
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been  made  into  a  backing  for  the  facing,  and  removed 
with  the  wax  mold  for  investment,  or  it  may  be  made 

by  adopting  the  wax  directly  against 

jl  11         the  facing,  after  the  facing  has  been 

^■B       (■■I      adapted  to  the  root,  and  then  subse- 
T/  Yf        quently  removing  the  facing,  inserting 

^         carbon  points  into  the  openings  in  the 
^'  ^^*  wax  made  by  the  pins  of  the  facing, 

investing  and  casting.    The  two  pin  holes  in  the  casting 
are  enlarged  and  the  facing  subsequently  cemented  in 
position.    This  is  similar  to  the  preceding  method,  ex — 
cept  that  in  the  use  of  the  backing  a  smoother  adapta- 
tion of  the  gold  to  the  facing  is  secured. 

Another  method  is  to  make  the  casting  directl:^^jy 
against  the  porcelain  facing.  Good  results  have  beeKr^^n 
obtained  by  the  use  of  this  method,  although  the  risH^^^sk 
of  casting  molten  gold  directly  against  the  facing  is  cocix:  con- 
siderable, and  furthermore,  in  case  of  subsequent  frao^aaac- 
ture,  the  facing  can  only  be  replaced  by  one  of  tlrJdthe 
methods  followed  for  the  repair  of  broken  facings.  I  M  In 
view  of  these  disadvantages,  which  are  considerable,  :  ^  it 
appears  to  be  a  better  plan  to  make  the  casting,  repr^ -::Brro- 
ducing  the  pin  holes,  as  previously  indicated,  and  the^^-Miien 
cementing  the  facing  to  position. 

The  method  is  as  follows :  The  root  is  prepared  f^  as 
previously  indicated,  and  if  a  band  is  to  be  used  it  ^  is 

adapted  to  the  root.  The  canal  is  next  prepared  fo'^^  fo^ 
the  dowel;  when  the  dowel  has  been  fitted  to  the  cana:^ -^=*al, 
molding  wax  is  softened  and  adapted  to  the  end  of  ttC^  the 
root;  the  facing,  which  previously  has  been  ground  "  J  ^^ 
meet  the  requirements  and  backed  with  platinized  goLir^::^H 
34  to  36  gauge,  is  now  forced  into  its  proper  positicw::^ -■^o^' 
the  wax  chilled,  and  the  facing,  wax,  and  dowel  remove^^^^^> 
if  a  band  has  been  used  it  is  removed  from  the  root  ►  0^ 
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is  rarely  withdrawn  within  the  wax),  and  placed  in  its 
position  in  the  wax.  The  wax  is  carved  to  the  desired 
form,  and,  if  any  doubt  exists  as  to  the  correctness  of 
the  adaptation  of  the  different  parts,  the  facing  is  to 
be  replaced  in  position.  Being  as- 
sured of  the  desired  relation,  the 
facing  is  very  carefully  removed 
from  the  backing  by  forcing  the 
blade  of  a  knife  between  the  facing  *'"•  ^**^^- 

and  backing.  The  pin  openings  through  the  backing  and 
into  the  wax  are  filled  with  carbon  points.  When  this  is 
done  the  case  is  ready  for  investment  (Fig.  240). 

DOWEL  CROWNS  WITHOUT  PLATE  OR  BAND 

The  so-called  all  porcelain  crowns  have  had  an  ex- 
tensive use  in  the  i)ast,  principally  because  of  the  greater 
ease  in  adapting  them,  and  the  better  esthetic  effect  ob- 
tained in  their  high  translucent  appearance.  On  the 
other  hand,  very  important  objections  may  be  urged 
against  them.  It  is  extremely  diflScult  to  secure  a  crown 
which  will  correspond  in  size  to  the  base  of  the  root,  and 
furthermore,  after  the  crown  is  adapted  and  mounted, 
the  unprotected  state  of  the  end  of  the  root  is  not  un- 
likely to  result  in  fracture,  or  more  or  less  disintegra- 
tion. These  objections  may  be  completely  overcome  in 
the  use  of  a  band,  or  partial  band,  constructed  after 
the  method  discussed  in  relation  to  the  dowel  crown  with 
band;  or  in  utilizing  the  casting  process  as  a  means  of 
accomplishing  a  similar  purpose.  In  some  isolated  cases, 
as,  for  example,  in  cases  of  marked  recession  of  the  gum, 
or  in  those  instances  with  evident  pathological  predis- 
position of  the  root,  where  the  presence  of  a  band  is 
contraindicated,  or  in  those  instances  where  time  is  an 
exceptionally  important  factor,  the  all  porcelain  crown 
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still  occupies  a  position  of  usefulness  in  relation  to  th< 
anterior  teeth.    The  all  porcelain  crown  may  be  classi- 
fied under  two  heads,  as  previously  stated,  according  a$ 
to  whether  the  dowel  is  detachable  or  non-detachable.  As  — ^ 
an  example  of  the  detachable  porcelain  crown  we  have 
the  Davis,  Justi,  S.  S.  White.    For  the  second  variety" 
we  have  the  well  knoA^Ti  Logan  and  Brewster  crowns^ 
Other  makes  may  be  found  upon  the  market,  both  in  thfe- 
detachable  and  non-detachable  forms,  but  as  the  distin- 
guishing differences  between  all  those  belonging  to  thfe- 
first  class  and  all  those  of  the  second  class  are  to  be 
found  in  unimportant  details,  it  will  not  be  necessarj^ 
here  to  discuss  each  form  found  upon  the  market.    Whiles 
both  classes  of  crowns  are  still  extensively  used,  the  de- 
tachable  form   of   crown   possesses   advantages   which, 
almost  from  the  very  beginning  of  its  introduction  be- 
spoke for  it  a  most  cordial  welcome.     The  present  ten- 
dency is  to  give  the  detachable  form  of  crown  preference 
over  the  non-detachable  form. 

Detachable  Crowns. — The  Davis  Crown. — The  Davis 
crown  was  not  the  first  crown  introduced  where  the 
dowel  was  adjusted  independent  of  the  crown.  The  Fos- 
ter and  Gates-Bonwill  crown  had  been  in  use  many  years 
before  the  appearance  of  the  former  crown,  but  owing  to 
the  marked  liability  to  fracture  which  characterized  the 
earlier  forms  of  porcelain  crown  it  never  attained  exten- 
sive use.  In  the  Davis  cro\\Ti  this  deficiencv  is  almost 
entirely  overcome.  Sufficient  bulk  of  porcelain  is  here 
found  necessary  for  strength,  but  in  providing  the  bulk 
of  porcelain  the  basal  area  of  the  crown,  in  most  in- 
stances, exceeds  that  of  the  root,  necessitating  consider- 
able removal  of  porcelain  to  reduce  the  size  of  the  crown 
to  that  of  the  end  of  the  root. 

The  dowels  which  are  furnished  by  the  supply  house 
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/or  the  Davis  crowTi  are  of  two  sizes,  lu  most  cases 
the  smaller  size  may  be  utilized,  and  is  to  be  recom- 
mendttd,  as  the  extensive  drilling  of  the  canal  weakens 
the  root  and  is  more  likely  to  invite  its  fracture.  A 
twist  drill  to  correspond  to  either  size  dowel  may  l^e 
secured  from  the  supply  house  that  furnishes  the  crown 
smd  dowel,  and  through  its  use  tlie  canal  may  be  reamed 
out  so  that  the  dowel  can  be  ]ierfectly  adjusted  to  it. 
In  preparing  the  root,  if  the  crown  is  to  be  adjusted 
"witliout  a  band,  no  peripheral  trimming  is  necessary. 
The  labial  aspect  of  the  root  is  ground  to  a  line  beneath 
the  gum  margin,  for  the  esthetic  effect;  lingually  the 
root  is  allowed  to  project  somewhat  beyond  the  gum 
line,  as  illustrated  in  Fig.  241.  A  suitable  crown  being 
selectefi,  it  is  as  perfectly  adjusted  to  the 
end  of  the  root  as  the  conditions  will  al- 
low. The  canal  is  next  prejiared  for  the 
reception  of  the  dowel.  If  the  drill  above 
referred  to  is  used,  but  little  difficulty  will 
be  encountered  in  securing  a  perfect  ad- 
justment of  dowel  to  canal.  In  some  cases  ^'"-  ^^■ 
the  full  length  dowel,  as  supplied  by  the  dental  depot, 
will  have  to  be  shortened  to  be  properly  adjusted. 
Whpn  the  dowel  has  been  fitted  to  the  canal  it  may  be 
placed  in  its  ])roper  position  in  the  crown,  and  secured 
with  wax.  The  dowel  and  crown  are  now  adjusted  to 
the  root,  and  when  a  satisfactory  adjustment  has  been 

<ined  the  dowel  and  crown  are  pennanently  mounted. 
7avis  Crown  with  Cap  Attachment. — ^Reference  has 
iouBly  been  made  to  the  advisability  of  protecting 
end  of  the  root,  in  almost  all  cases  where  the  Davis, 
or  similar  crown,  is  to  be  adjusted,  by  means  of  a  band 
ittachment.    The  apiilication  of  this  or  similar 
combined  marks  a  distinct  advance  in  crown 
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work.    At  the  present  time  the  technique  for  ponRfmn— ^t- 
ing  the  cap  is  considerably  simplified  by  means  of  tl  j^he 
casting  process,  through  which  better  adaptation,  grea^iBit- 
er  strength,  and  a  higher  artistic  effect  are  secured.  Th-^cnis 
has  been  previously  discussed.    If,  however,  it  shour  ^^Id 
be  desired  to  construct  the  band  and  cap  without  tlMr-:he 
aid  of  the  casting  process,  the  following  plan  may  W     be 
adopted:    The  root  is  prepared  as  indicated  in  consi  ^mriA- 
ering  the  band  and  dowel  crown.    A  piece  of  22-k.  golMT  Wd, 
29  or  30  gauge,  is  made  to  conform  to  the  end  of  tlT-zSthe 
root,  and  the  two  ends  soldered.    The  band  and  project  -act- 
ing root  end  are  .now  ground  down  to  conform  to  tE  -r^lhe 
requirements.    A  suitable  crown  is  selected  and  grouiK:  -^>nd 
to  conform  to  the  root,  not  only  to  the  base  of  the  roc^  ^>ot, 
but  as  the  area  of  the  crown  is  quite  likely  to  be  great*  r^^^r 
than  that  of  the  base  of  the  root,  the  crown  should  T       ^ 
reduced  in  size  to  correspond  to  the  outline  of  the 
The  canal  is  next  prepared  for  the  dowel,  wliich  is  fa 
tened  with  wax  to  the  crown,  and  adjusted  to  the  can^ 
so  that  the  crown  can  be  placed  in  its  proper  positioi 
A  piece  of  24-k.  gold,  of  about  34  gauge,  is  next  pe: 
forated  for  the  dowel,  and  cut  to  allow  for  an  overlay^ 
of  about  1/32  of  an  inch  over  the  band.    When  this  piec<' 
of  gold  plate  is  in  its  position  upon  the  crown,  the  crown 
is  placed  in  its  proper  relation  to  the  root,  and  the  gold 
plate   burnished   into   close  adaptation   with   the   band. 
When    this    has    been    satisfactorily    accomplished    the 
crown  is  removed,  the  gold  plate  and  band  placed  in 
accurate  relation  with  each  other,  and  soldered  together, 
to  form  a  cap.     The  cap,  when  formed,  is  adjusted  to 
the  root,  the  soldered  portion  is  ground  down  to  form 
a  smooth  surface.     The  crown  with  the  dowel  Avaxed  to 
it  is  now  adjusted  to  the  root  and  sustained  in  its  rela- 
tion to  the  cap  with  wax.    The  crown  and  cap  are  next 
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carefully  removed  from  the  root,  investment  material 
is  poured  in  the  interior  of  the  cap  to  sustain  the  dowel 
in  its  proper  position,  and  when  this  has  hardened  the 
crown  is  loosened  from  the  dowel  by  softening  the  wax 
which  held  crown  and  dowel  together;  the  dowel  is  then 
soldered  to  the  cap.    When  this  has  been  accomplished 
the  cap  is  polished  and  cemented  in  place  in  the  usual 
manner.    This  method  of  forming  the  cap  has  been  sug- 
gested by  Dr.  Goslee,  and,  while  the  usual  method  of 
forming  it  may  be  followed,  we  believe  this  to  be  prefer- 
able.    After  the  cap  has  been  set  the  crown  is  placed 
in   position,  and  if  properly  related  may  also  be  set. 
In  case  of  subsequent  fracture  of  the  porcelain  crown 
ii  second  crown  may  readily  l)e  adapted  to  the  cap. 

The  Davis  crown  may  also  be  used  as  an  all  porce- 
lain crown,  after  the  following  plan:  The  root  is  pre- 
pared as  indicated  for  the  reception  of  a  band.  Plat- 
inum plate  of  about  29  gauge  is  cut  a  trifle  longer  than 
the  measurement  of  the  root,  in  order  that  an  overlapped 
joint  may  be  fonned.  This  is  necessary  for  strength. 
The  ordinary  soldered  end  to  end  joint  would  be  opened 
in  the  fusing  of  the  porcelain,  which  is  a  procedure  in 
this  form  of  construction.  The  band  being  overlap])ed, 
it  is  soldered  with  pure  gold  or  25  per  cent,  platinum 
solder.  The  band  is  now  trimmed  to  the  requirements 
and  made  as  narrow  as  possible.  A  piece  of  32  gauge 
platinum  is  made  to  conform  to  the  band  and  perma- 
nently attached  to  it  with  platinum  solder.  When  the 
joint  has  been  trimmed  down  smooth  and  even,  iridio- 
platinum  wire  of  suitable  gauge  and  length  is  fitted  into 
the  canal  for  the  dowel,  and  later  soldered  to  the  cap. 
With  the  cap  and  dowel  in  position,  an  impression  is 
taken;  a  bite,  if  necessary,  is  also  secured.  A  thin  layer 
of  melted  wax  is  placed  within  the  band  and  upon  the 
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surface  of  the  dowel  to  admit  of  its  easy  removal  from 
and  replacement  upon  the  model.  A  suitable  crown  is 
selected  and  ground  to  meet  the  requirements.  Special 
emphasis  is  here  laid  upon  the  necessity  of  grinding  the 
approximal  sides  of  the  crown  so  that  it  will  overlap  the 
band  labially  and  lingually,  and  thus  come  closer  to  the 
margin  of  the  gum,  and  also  hold  the  porcelain  which 
is  added  to  cover  the  band.    The  approximal  sides  mav 

be  further  ground  away  to  admit  of  a  sec- 
ond application  of  body  to  completely  fill 
the  space  between  the  cap  and  cro\Mi. 
The  interior  of  the  crown  is  next  filled 
with  body  and  the  crown  forced  to  place. 
By  gently  tapping  the  body  is  well 
adapted  around  the  dowel.  The  baking  is 
done  in  the  usual  manner.  Fig.  242  illus- 
trates this  crown. 

Non-Detachable  Crowns.— The    Logan  Cbown. The 

Logan  crown  is  representative  of  the  j^orcelain  crown 
with  non-detachable  dowel,  and,  while  its  use  has  greatly 
diminished  ever  since  the  introduction  of  the  Davis  crown 
a  brief  consideration  of  the  methods  of  its  api)lication 
to  the  roots  of  teeth  may  not  be  out  of  i>laee.     The  in- 
troduction of  the  Logan  crown  marked   a   distinct  ad- 
vance in  crown  work,  principally  because  it  was  made 
with  a  depression  surrounding  the  dowel  which  enahknl 
the  operator  to  adapt  it  to  the  root  without  weakeninir 
the  dowel.    It  attained  a  high  state  of  popularity,  also 
because  of  the  variety  of  molds  and  shades  which  were 
placed  ui)on  the  market,  enabling  one  to  secure  a  splen- 
did esthetic  effect  in  almost  all  instances.    The  flattened 
platinum  dowel  is  baked  in  the  crown  with  its  greatest 
diameter  in  a  labio-lingiuil  direction,  in  accordance  with 
the  principle  that,  as  the  application  of  stress  is  in  this 
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direction,  the  greatest  diameter  should  also  be  in  a  sim- 
ilar direction,  to  secure  the  greatest  resistance.  Fur- 
thermore, it  was  also  claimed  that,  in  the  preparation 
of  the  canal  for  the  reception  of  the  dowel,  the  root 
was  left  in  the  strongest  form  to  resist  fracture.  But 
the  excessive  removal  of  the  root  substance  in  the  labio- 
liugTial  direction  to  accommodate  the  flattened  dowel 
leaves  it  decidedly  weakened,  nnd  the  fracture  of  the 
rout  is  not  an  uncommon  occurrence  following  the  use 
of  a  Logan  crown. 

The  root  is  prepared  as  indicated  for  the  Davis 
crown.  A  suitable  crown  is  selected  and  ground  to  an 
accurate  adaptation  to  the  root.  This  is  most  conveni- 
eutly  secured  in  the  use  of  articulating  paper.  In  the 
Cosmos  for  June,  1894,  Dr,  Kirk  describes  the  following 
method:  "Cut  several  small  pieces,  about  one-quarter 
inch  square,  from  a  strip  of  thin  articulating  paper.  In 
the  center  of  each  puncli  a  hole  with  the  cofferdam 
punch,  about  the  size  of  the  largest  hole  made  by  the 
jUnsworth  punch.  Having  prepared  the  root  end,  slip 
the  perforated  piece  of  articulating  paper  over  the  pin 
of  the  Logan  crown  and  jiress  it  firmly  into  position  in 
contact  with  the  root.  Upon  withdrawing  the  crown  and 
removing  the  articulating  paper,  the  points  of  contact 
will  be  found  to  be  marked  black.  Grind  these  off  care- 
fully, readjust  on  the  root  as  before,  grind  again,  iiud 
continue  the  operation  of  fitting  and  grinding  until  the 
mark  made  by  the  articulating  pai>er  on  the  contact  sur- 
face of  the  crown  presents  as  a  uniformly  unbroken 
black  ring.  When  tins  has  been  accomplished  the  crown 
will  be  found  to  fit  the  root  end  with  the  utmost  ac- 
curacy" (Fig.  ■24:i). 

Logan  Crnini  icith  Cap  Attachinrut. — To  secure  the 
advantages  considered  in  relation  to  the  application  of 


672 


ARTIFICIAL   CROWNS 


the  cap  attachment  for  the  Davis  crown,  a  similar  fonma^an 
may  be  adopted  for  the  Logan  crown,  and  when  so  con-  .mum- 
structed  far  exceeds  in  permanency  the  ordinary  crowiLai^ni, 


The  root  is  prepared  according  to  the  requirements- 
indicated  for  the  adjustment  of  a  cap;  when  this  has^ 
been  constructed  and  trimmed  in  the  usual  manner,  thi — ^ 
crown  which  lias  been  previously  selected,  suitable  foi^^ 
the  case,  is  adapted  directly  to  the  root.    This  adapta^— " 
tion  is  made  only  to  the  labial  portion  of  the  root.    The 
lingual  and  approxJmal  portions  of  the  crown  are  ground 
away  to  form  a  V-shaped  space,  large  enough  to 
subsequently  filled  with  solder.     The  cap  may  now  be?" 
])laced  in  position,  perforated  to  receive  the  dowel,  anA 
the  adjustment  between  crown  and  cap  improved,  if  tlii?^ 
should  be  necessary.     The  crown  being  adapted  as  de- 
sired, and  the  V-shaped  space  large  enough,  as  pre^-ious- 
ly  noted,  the  crown  is  removed,  and  a  piece  of  36  plat- 
inum plate,  large  enough  to  cover  the  base  of  the  crown. 
is  perforated  by  the  dowel  and  closely  adapted  to  the 
edges  of  (he  (towii.     In  trimming  the  platinum  to  the 
outlines  of  the  base  of  the  crown,  Dr.  Goslee  recom- 
mends a  slight  Ungual  extension  of  the  plate,  which,  in 
the  subsequent  act  of  investing,  is  caught  in  the  invest- 
ment material,  and  prevents  the  platinum  from  being 
pulled  away  from  the  crown,  owing  to  the  contraction 
of  the  solder,  and  the  formation  of  a  space  between  the 
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metal  and  the  base  of  crown.  The  cap  being  in  position 
upon  the  root,  a  piece  of  softened  wax  is  placed  over  the 
platinum  on  the  base  of  the  crown,  and  the  crown  forced 
into  position.  AVhen  accurately  ajtposed  with  the  cap 
the  wax  is  chilled,  and  by  gently  pressing  upon  the  edge 
of  the  band  with  a  hoe  excavator  the  crown  and  band 
xkie  detached  from  the  root.  The  crown  with  the  cap 
I  dowel  in  position  is  now  invested,  and  subsequently 


(  wax  renaoved  from  the  V-shaped  space,  and  solder 
Sowed  in  to  jtennanently  unite  crown  and  cap. 

The  Logan  Croivn  with  Platinum  Cap  or  Plate  and 
Porcelain.— This  is  similar  to  that  employed  in  relation 
to  the  Davis  crown  when  porcelain  is  added  to  secure 
crown  to  cap  for  a  better  esthetic  result,  excepting  that 
the  dowel  is  not  changed,  and  that  the  relation  between 
crown  and  cap  or  plate  is  first  secured  by  soldering  be- 
fore the  porcelain  is  added.  The  iireliminary  work  of 
root  preparation,  fitting  of  cap  or  plate  to  the  root,  the 
selection  and  grinding  of  the  crown,  is  followed  here 
Qjion  the  same  lines  as  previously  discussed.  When  the 
relation  between  crown  and  cap  has  been  accurately 
formed  the  relation  is  to  be  permanently  sustained  by 
soldering  the  dowel  to  the  cap  or  plate  with  pure  gold. 
i  prevents  subsequent  distortion  thronp:h  contraction 
he  porcelain.    Tenter  porcelain  is  added  to  fill  in  the 
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space  between  the  crown  and  plate.    Fig.  245  illustrates  « 

the  crown  with  both  the  cap  and  plate  form  of  attach-         — 
ment. 

METHODS  OF  RETENTION 

Crowns  are  retained  in  position  by  the  use  of  either  -n;  r 
zinc  phosi)hate,  gutta  perclia,  or  a  combination  of  these  -^^e 
two  materials. 

Use  of  Zinc  Phosphate.— This  material  is  usually  em-  —  j. 
ployed  in  mounting  crowns  because  of  its  marked  ad-  — J. 
hesive  properties,  the  promptness  with  which  it  '*sets,"  ^  '' 
and  the  strength  of  the  attachment  after  *' setting"  has 
taken  place.  While  strength  of  attachment,  i.  e.,  suflS- 
cient  strength  for  retention,  is  a  necessary  quality  of 
the  retaining  medium,  the  difficulty  with  which  a  crown, 
especially  a  dowel  crown,  is  removed  when  mounted 
with  zinc  phosi)hate  also  constitutes  an  objection  to  its 
use.  In  fact,  so  emphatic  has  this  objection  to  the  use 
of  zinc  phosphate  become,  that  many  prefer  the  use  of 
gutta  percha.  With  the  foregoing  must  also  be  consid- 
ered the  irritation  to  the  dentinal  fibrils,  generally  ac- 
cepted as  being  due  to  the  free  i)hosj)horic  acid  pres- 
ent in  the  mix,  and  which  must  be  viewed  seriously  in 
proportion  to  the  nearness  of  the  pulj);  and  furthermore, 
the  solubility  of  the  substance  in  the  fluids  of  the  mouth. 
This  latter  disadvantage  diminishes  in  importan(H3  in 
proj)ortion  to  the  accuracy  of  the  adaptation  of  the 
crown  to  the  root.  If,  as  frequently  occurs,  the  crown, 
either  jacket  or  shell,  is  adjusted  u])on  a  vital  tooth,  the 
irritation  of  the  i)ul])  following  the  mounting  of  the 
crown  due  to  the  zinc  phosphate  not  infrequently  leads 
to  secondary  changes  in  the  pulp,  ending  in  its  degen- 
eration and  death.  This  is  a  serious  objection  to  the 
use  of  zinc  phosphate  as  a  ''setting"  medium.    In  many 
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instances  the  irritating  eflfeet  upon  the  dentinal  fibrils 
and  pulp  could  be  avoided  if  suitable  precautions  were 
taken.  These  consist  in  keeping  the  tooth  dry  and  ap- 
plying several  layers  of  an  impervious  varnish,  sucfi 
as  cavitin,  rubber,  or  amber  varnish  to  all  the  surfaces 
of  the  tooth  to  be  mounted,  allowing  each  layer  to  thor- 
oughly dry  before  applying  the  next.  This  will  be  found 
to  be,  in  most  instances,  a  material  aid  in  preventing  the 
irritating  impress  of  the  cement  from  reaching  the  pulp. 
It  is  also  necessary  in  using  zinc  phosphate,  especially  in 
canals,  to  maintain  a  state  of  dryness.  This  is  usually  ac- 
complished by  means  of  cotton  rolls  and  by  swabbing  the 
canal  with  alcohol,  followed  by  blasts  of  warmed  air. 
The  cement  is  mixed  to  a  creamy  consistency,  a  portion 
of  which  is  placed  in  the  canal,  and  by  means  of  an 
instrument  which  will  easily  enter  the  canal,  and  a  pump- 
ing motion,  the  cement  is  well  worked  into  the  canal; 
the  interior  of  the  cap  and  the  dowel  are  then  coated 
with  the  mix,  and  the  crown  forced  to  its  proper  posi- 
tion. It  is  well  to  support  the  crown  when  in  place  un- 
til crystallization  of  the  cement  is  sufficiently  far  ad- 
vanced to  securely  hold  the  crown.  The  technique  for 
setting  the  gold  crown  is  quite  similar  to  that  of  mix- 
ing the  zinc  phosphate,  protecting  the  material  from 
contact  with  the  oral  fluids,  and  securing  it  in  position 
until  crystallization  has  taken  place.  It  is  also  well  to 
pass  a  flat  burnisher  beneath  the  margin  of  the  gum  and 
perfect  the  adaptation  of  the  crown  to  the  root.  This 
also  displaces  particles  of  cement,  which,  if  allowed  to 
remain  beneath  the  gum  margin,  might  inaugurate  se- 
rious pathological  disturbances  of  the  alveolar  tissues. 

Use  of  Gutta  Percha.— The  difficulty  under  which 
crowns  are  usually  removed  when  set  with  zinc  phos- 
phate, as  previously  indicated,  has  inclined  many  to  the 
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use  of  gutta  percha  as  a  means  of  retaining  crowns  and 
bridgework.  The  advantages  from  the  use  of  this  mate- 
rial for  the  purpose  indicated  are  quite  obvious.  It  per- 
mits ease  of  removal  whenever  this  becomes  neces- 
sary; it  relieves  the  stress  acting  upon  the  root,  also 
the  porcelain,  owing  to  its  yielding  tendency;  it  is  in- 
soluble in  the  fluids  of  the  mouth,  and  non-irritating 
when  used  in  relation  to  vital  teeth.  The  chief  disad- 
vantage in  its  use  is  the  time  consumed  in  properly 
adapting  the  crown  to  the  root.  This  also  involves  the 
use  of  a  special  heating  contrivance,  without  which  suc- 
cess is  not  probable.  When  intended  for  use  the  ma- 
terial is  cut  into  strips,  and  these  as  well  as  the  crown 
to  be  mounted  are  placed  preferably  upon  an  electric 
gold  annealer  (Dr.  George  Evans  of  New  York  intro- 
duced a  gutta  percha  warmer  for  a  similar  purpose), 
and  when  sufficiently  plastic  the  interior  of  the  cap  and 
the  surface  of  the  dowel  are  wiped  with  oil  of  cajeput 
or  eucaly]3tol.  A  strip  of  the  red  gutta  percha  base  plate, 
which  is  the  variety  of  gutta  percha  used  for  the  pur- 
pose here  discussed,  is  then  wound  around  the  dowel, 
and  a  small  piece  is  adapted  to  the  interior  of 
the  cap;  the  crown  with  the  gutta  percha  adapted 
to  it  is  again  placed  ujion  the  heater  to  main- 
tain its  semi-plastic  condition;  the  canal  may  be 
moistened  with  heated  water  to  prevent  the  gutta 
])orcha  from  adhering  to  it,  and  the  crown  forced 
into  jiosition.  If  the  crown  is  readily  forced  into 
its  correct  ada])tation  with  the  root,  it  may  be  necessary 
to  use  an  additional  piece  of  gutta  percha  that  all  spaces 
might  be  completely  filled.  If,  on  the  other  hand,  an 
excessive  amount  of  material  has  been  used,  the  surplus 
must  be  removed  by  means  of  heated  instruments,  or 
it  may  bo  impossible  to  correctly  adapt  the  crown  to  the 
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root.     When  the  i)roi)er  amount  of  material  has  been 
finally  determined,  the  crown  with  the  gutta  percha  in 
I>osition  is  again  i)laced  ui)on  the  heater,  the  canal  thor- 
oughly  dried,    and    a    small    amount    of   chloro-percha 
Tvorked  into  it ;  the  crown  is  caught  in  the  fold  of  a  naj)- 
kin  and  forced  into  position,  and  held  in  place  until  the 
^utta  percha  cools.     Temporary  stopping  may  be  em- 
ployed in  the  same  manner,  and,  not  being  so  refractory 
a  material  as  gutta  i)ercha,  considerable  time  may  be 
conserved  in  its  use.     But  the  retention  of  the  crown 
or  bridgew^ork  is  not  likely  to  be  as  ])ermanent;  there- 
fore, its  use  is  indicated  if  for  some  reason  it  is  thought 
best  to  temporarily  set  the  crown  or  bridgework. 

Use  of  Zinc  Phosphate  and  Gutta  Percha.— In  some 
instances  gutta  percha  fails  to  secure  the  crown  perma- 
nently in  position,  owing  probably  to  the  excessive  stress 
acting  ui)on  it.    In  these  cases  the  advantages  of  each 
retaining  medium  may  be  utilized  in  combining  them, 
and  in  this  way  securing  the  best  results.    In  these  cases 
the  gutta   percha  is  applied,   as  previously  indicated; 
when  the  crown  with  the  gutta  percha  adapted  to  it  can 
be  easily  placed  in  its  ]iosition  upon  the  root,  a  soft, 
creamy  mix  of  zinc  phosphate  is  ])repared,  a  portion  of 
which  is  adapted  to  the  canal  walls  and  a  portion  a])- 
l^lied  to  the  surface  of  the  gutta  j^ercha,  covering  the 
dowel  and  the  interior  of  the  cap,  and  the  crown  forced 
into  accurate  relation  to  the  root.    The  adhesiveness  of 
the  cement  will  better  retain  the  crown,  and  the  gutta 
percha  will  admit  of  its  comparatively  easy  removal 
'whenever  such  procedure  is  indicated. 
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Definition.— Dental  bridgework  is  the  art  of  replac- 
ing lost  teeth  by  attaching  artificial  substitutes  to  two 
or  more  natural  teeth.  The  changes  effected  by  the 
casting  process  in  the  general  technique  of  artificial 
crown  construction,  as  noted  in  the  preceding  chapter, 
are  equally  applicable  in  the  construction  of  modem 
bridgework.  Here,  however,  as  in  the  consideration  of 
artificial  crowns,  it  may  be  of  interest  to  briefly  con- 
sider the  history  of  bridgework,  emphasizing  the  various 
progressive  steps  of  its  evolution,  and,  while  many  of 
these  have  been  rendered  more  or  less  obsolete,  with 
the  advent  of  the  casting  process,  a  succinct  reference 
to  former  methods  is  not  only  of  interest,  but  neces- 
sary for  the  proper  appreciation  of  the  many  advan- 
tages secured  in  the  utilization  of  the  latest  methods. 

History.— Attempts  at  bridgework  can  be  traced  to 
very  remote  periods.  Specimens  are  to  be  seen  in 
archeological  museums  which,  considering  the  early 
state  of  civilization  to  which  they  belong,  are  capable 
of  exciting  our  admiration  for  the  development  of  a 
method  for  inserting  substitutes  for  lost  teeth,  and  for 
the  skill  displayed  in  the  constructive  effort.  Figs  246- 
247  illustrate  specimens  of  the  earliest  efforts  in  this  di- 
rection. 

In  a  work  entitled  **A  Treatise  on  Dental  Art,"  by 
F.  Maury,  published  in  French  in  1828,  an  illustration 
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appears  of  six  anterior  teeth  anchored  to  the  cuspid 
roots  which  closely  resembles  quite  modern  methods. 
Figs.  248-249  is  another  illustration  from  the  aforemen- 
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Fig.  246.     (After  Dr.  Geog.  B.  Evans.)     Fiu.  247.  (After  Dr.  Geog.  B.  Evana.J 

tioned  work  of  an  effort  to  replace  lost  natural  teeth 
by  securing  substitutes  to  remaining  natural  teeth. 

In  1855  Dr.  Wm.  H.  Divinelle  described  a  method  of 


Fio.  248. 


FiQ.  249 


adapting  a  plate  to  the  end  of  the  root  and  attaching 
an  artificial  tooth  to  it.  ''In  this  way  a  plate  may  be 
carried  across  an  intervening  space  unoccupied  by  roots, 
and  an  unbroken  row  of  teeth  mounted  upon  it."    This 


•©■■©• 


Fig.  250.— The  ''Bino"  Bridge  Tooth. 

has  been   referred   to   as   '*the  progenitor   of  modem 
bridge  work." 

In  1871  Dr.  Benj.  J.  Bing  devised  a  porcelain  tooth 
with  a  projecting  platinum  bar  from  each  side  (Fig. 
250).     The  ends  of  the  bar  were  to  be  secured  in  fill- 
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ings  in  the  adjoining  teeth.     This  was  known  as  the 
**Bing  Bridge." 

In  1873  Dr.  W.  G.  A.  Bonwill  introduced  a  form  of 
removable  bridge  which  may  be  considered  an  advance 
over  anything  preceding  it.  Dr.  Bonwill 's  method  con- 
sists of  fitting  a  tube,  threaded  on  its  inner  surface,  to 
the  root  canal.  Into  this  a  threaded  dowel  was  adapted 
to  which  an  artificial  crown  was  attached  after  being 
adapted  to  the  root.  An  extension  was  adapted  to  the 
adjacent  tooth  to  prevent  rotation.  The  advent  of  the 
gold  shell  and  the  band  and  dowel  crowns,  for  the  elabora- 
tion of  which  we  are  indebted  to  Dr.  C.  M.  Richmond,  may 
be  regarded  as  the  beginning  of  modern  bridgework,  and, 
as  this  dates  to  about  1880,  comparatively  but  a  few  years 
encompass  the  existence  of  the  so-called  modem  bridge- 
work.  At  the  present  time  that  system  of  construction 
which  maintained  its  paramount  position  for  thirty  years 
again  has  been  forced  to  yield  its  supremacy  to  methods 
productive  of  more  satisfactory  results.  For  these  we 
are  indebted  to  the  casting  process,  and  the  perfection  of 
the  interchangeable  tooth  form. 

We  cannot  dismiss  this  brief  reference  to  the  various 
progressive  steps  in  the  development  of  bridgework  as 
practiced  at  the  present  day,  without  directing  atten- 
tion to  the  inlay  method  introduced  by  Dr.  C.  N.  Alex- 
ander (see  chapter  on  Inlays).  The  work  of  Dr.  Alex- 
ander at  least  is  worthy  a  position  of  equal  import  in 
relation  to  present  methods,  as  the  various  methods  in- 
troduced from  time  to  time  bore  to  the  system  of  con- 
struction as  practiced  prior  to  the  advent  of  the  cast- 
ing process.  We  do  not  wish  to  imply  that  Dr.  Alexan- 
der's method  had,  or  had  not,  any  direct  bearing  upon 
Dr.  Taggart's  work.  Upon  this  point  we  are  not  in- 
formed; but  that  inlays  constructed  after  Dr.  Alexan- 
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der's  method  to  which  iridio-platinum  posts  are  attached 
may  be  effectively  utilized  as  abutment  pieces  for  sup- 
porting artificial  teeth  is  now  the  satisfactory  experi- 
ence of  many  careful  operators,  and  that  the  method 
may  be  employed  as  advantageously  when  the  abutment 
teeth  contain  vital  pulps,  which  makes  it  only  necessary 
to  use  short  pins  so  as  not  to  menace  the  vitality  of  the 
pulp,  as  the  method  may  be  employed  when  the 
pin  can  be  anchored  in  the  canal,  is  also  the  conclu- 
sion of  many  operators  sustained  by  a  number  of  suc- 
cessful bridge  pieces  so  supported.  In  the  discussion 
of  the  different  methods  which  will  later  follow,  illus- 
trations will  appear  of  practical  cases  constructed  upon 
this  principle  that  have  rendered  eminently  successful 
service. 

Classification— Dental  bridges  may  be  classified  as 
fixed  and  removable. 

Fixed  bridges  represent  forms  of  bridgework  which 
cannot  be  removed  from  the  teeth  to  which  they  are 
attached  without  more  or  less  mutilation  of  the  abut- 
ment pieces. 

Removable  bridges  represent  forms  of  bridgework 
which  admit  of  removal  from  the  abutment  teeth  with- 
out the  mutilation  necessary  in  the  foregoing  form,  and 
which,  when  in  position,  are  retained  with  sufficient  se- 
curity to  render  the  service  of  mastication  for  which 
they   are  primarily  intended.     Eemovable   bridgework 
owes  its  development  to  the  serious  objections  which 
feature  the  fixed  form  of  construction.     In  the  latter 
form  of  construction  perfect  cleanliness  is  impossible. 
This  unquestionably  is  a  very  offensive  accompaniment 
of  fixed  bridgework,  made  particularly  impressive  to 
both  patient  and  operator  when  such  bridges  are  re- 
moved.   This  offensiveness  is  almost  entirely  eliminated 
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in  the  detachable  form  of  bridge.  The  introduction  of 
the  interchangeable  tooth  form,  and  its  utilization  in  the 
construction  of  bridgework,  even  prior  to  the  advent  of 
the  casting  process,  materially  diminished  the  unhygienic 
feature  of  bridgework  in  which  the  ordinary  ** facing" 
with  an  occlusal  surface  of  gold  was  used  to  form  the 
** dummy."  Furthermore,  whenever  fracture  of  a  fac- 
ing occurred  in  the  fixed  form  of  bridgework,  its  re- 
moval for  repair  became  necessary,  unless  the  tech- 
nique for  making  satisfactory  repairs  in  the  mouth  had 
been  acquired,  and  as  these  various  methods  for  making 
repairs  with  the  bridge  in  position  had  only  been  de- 
veloped after  the  serious  disadvantages  attending  the 
removal  of  bridges  for  the  purpose  of  repair  had  strong- 
ly impressed  themselves  upon  the  profession,  and  as  the 
technique  for  making  a  satisfactory  repair  with  the 
bridge  in  position  was  mastered  but  by  a  small  number, 
a  loud  and  persistent  demand  for  removable  bridgework 
was  plainly  discernible.  Furthermore,  while  in  a  prop- 
erly planned  bridge  the  abutments  are  usually  adequate 
to  meet  the  strain  imposed  upon  them,  in  the  removable 
form  of  construction,  owing  to  the  slight  movement  of 
which  it  is  capable  under  stress,  the  strain  upon  the 
abutment  teeth  is  correspondingly  lessened,  and,  while 
this  is  regarded  by  some  as  a  factor  of  importance,  it 
must  not  be  overlooked  that  the  frequent  removal  of 
the  bridge  for  cleansing  purposes  and  its  readjustment 
impose  an  additional  strain  upon  the  abutment  teeth 
which  almost  negatives  whatever  value  the  former  ad- 
vantage may  appear  to  possess.  The  advantages  de- 
rived in  the  use  of  the  removable  type  of  bridge,  how- 
ever, were  generally  so  advantageously  considered,  that 
whenever  the  case  at  hand  admitted  of  its  utilization, 
this  form  of  construction  was  adopted.     No  fixed  rules 
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can  be  formulated  that  may  invariably  guide  us  in  mak- 
ing a  choice  between  the  two  methods  of  eonstructiou. 
Each  ease  should  be  carefully  studied,  and,  if  the  remov- 
able form  of  bridge  can  be  constructed  for  the  case 
uuder  consideration  without  incurring  dangers  to  the 
abntments.  it  may  be  selected  as  the  type  of  construc- 
tion. 

The  conditions  regarded  as  S|iecificaily  indicating 
the  use  of  tlie  removable  form  of  bridge  were  those  in 
which  considerable  tissue  had  been  lost,  and  therefore 
required  extensive  restoration,  which  could  only  be  sup- 
plied in  the  nse  of  a  saddle,  and  which  therefore  re- 
quired removal  for  hygienic  reasons,  and  those  cases 
where  the  remaining  natural  teeth  ajipeared  to  be  un- 
equal to  the  mechanical  demands  of  retention,  and  where 
contact  with  the  soft  tissue  api>eared  to  be  desirable. 
But  with  the  methods  at  our  command  at  the  present 
day,  the  saddle  form  is  the  invariable  tyjie  of  construc- 
tion when  replacing  posterior  teeth,  and  as  the  hygienic 
features  of  the  modern  fixed  form  of  bridge  are  almost 
ideal,  the  conditions  formerly  regarded  as  indicating 
the  use  of  the  removable  form  of  bridge  are  not  now 
applicable  with  their  former  force. 

Bridgework  and  Platework.— The  arguments  for  and 
against  bridgework  iiave  been  presented  with  much 
earnestness  and  exhaustiveness.  In  this  manner  knowl- 
edge has  been  gleaned  which  is  of  material  aid  in  de- 
termining which  plan  of  restoration  should  be  adopted. 
In  a  general  way  the  advantages  of  bridgework  have 
been  summed  up  as  follows:  The  comfort  to  the  patient 
derived  in  the  knowledge  of  the  security  of  the  artificial 
teeth;  little,  if  any,  interference  with  articulation,  taste, 
etc.  The  remaining  teeth  (other  than  the  abutments), 
as  well  as  the  gum  tissue,  suffer  no  ill  effects,  which 
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is  not  the  case  when  a  i)late  is  inserted.  Here  the  re- 
maining teeth  and  the  gum  tissue  suffer  more  or  less 
injury,  in  many  instances  eventuating  in  loss  of  the  re- 
maining teeth,  and  in  a  pathological  condition  of  the 
gum. 

The  disadvantages  urged  against  the  restoration  of 
missing  teeth  by  means  of  bridgework  are:  The  mu- 
tilation of  the  abutment  teeth  and  the  destruction  of 
vital  pulps;  the  excessive  strain  imposed  upon  the  abut- 
ment teeth,  frequently  resulting  in  their  loss;  the  un- 
hygienic conditions  following  the  retention  of  food 
debris  and  other  foreign  matter.  The  latter  objection 
may  be  dismissed,  as  the  utilization  of  present  day 
methods  leaves  little  to  be  desired  in  the  hygienic  rela- 
tions of  modern  bridgework,  and  compares  very  favor- 
ably indeed,  to  say  the  least,  with  the  hygienic  relations 
of  platework.  The  former  objections  cannot  be  dis- 
missed, as  it  is  patent  to  all  engaged  in  the  application 
of  bridgework  that  mutilation  of  the  abutment  teeth, 
devitalization  of  pulps,  and  finally  loss  of  the  abutment 
teeth  do  and  may  take  place,  even  though  the  work  is 
carefully  planned.  But  the  evil  effects  may  be  consid- 
erably lessened  if  the  effort  to  acquire  the  details  of 
the  mechanical  and  physiological  principles,  upon  which 
this  depends,  is  earnestly  exercised. 

Mechanical  Principles.— As  the  retention  of  the 
bridge  depends  upon  its  attachment  to  two  or  more 
natural  teeth,  the  capacity  of  these  for  withstanding 
the  excessive  stress  thereby  imposed  is  a  consideration 
of  first  importance.  No  exact  rules  can  be  formulated 
for  determining  the  stress  that  may  safely  be  imposed 
upon  any  tooth.  This  is  due  to  our  inability  to  express 
the  vital  aspect  of  teeth  in  definitely  measured  terms; 
but  with  the  clinical  knowledge  gained  through  exi)eri- 
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ence,  and  the  increased  knowledge  at  our  command  con- 
cerning the  character  and  intensity  of  the  forces  act- 
ing upon  teeth,  we  are  enabled  to  proceed  upon  fairly 
safe  lines  in  the  construction  of  dental  bridges,  provid- 
ing due  regard  is  paid  to  the  vital  state  of  the  reten- 
tive structures  of  the  teeth,  both  in  its  normal  aspect 
as  well  as  in  the  asi)ect  which  the  abnormal  strain  may 
develop.  It  is  generally  accepted  that  under  normal 
conditions  a  cuspid  or  central  incisor  root  will  safely 
support  an  artificial  lateral,  providing  that  meas- 
ures are  taken  against  the  disjjlacement  that  is  likely 
to  take  place  if  the  free  end  of  the  lateral  is  not  attached 
to  the  adjoining  tooth.  A  molar,  on  the  other  hand, 
will  carry  a  bicuspid  even  though  the  free  end  of  the  bi- 
cuspid is  not  fixed  to  the  adjoining  tooth.  In  these  in- 
stances, while  it  is  manifestly  safe  to  depend  alone  upon 
the  molar  for  the  permanent  retention  of  the  artificial 
bicuspid,  for  reasons  hereafter  to  be  discussed,  it  is 
generally  a  better  plan  to  attach  the  free  end  of  the  bi- 
cuspid to  the  adjoining  tooth.  In  all  instances  the  in- 
sertion of  a  bridge  prevents  the  antero-posterior  dis- 
placement of  teeth  commonly  observed  when  the  ad- 
joining teeth  are  lost.  In  these  cases,  if  the  retentive 
structures  of  the  teeth  are  normal,  the  insertion  of  a 
bridge  and  the  extra  stress  therel)y  imposed  upon  the 
natural  teeth  are  preferable  to  the  displacement  which 
otherwise  surely  w^ill  take  place,  and  which  is  a  potent 
factor  tending  toward  their  loss. 

Another  common  example  as  to  the  necessity  for 
a  due  regard  to  the  related  mechanical  principles  is 
found  where  the  superior  anterior  teeth  are  replaced  by 
attachment  to  the  two  cuspid  roots.  If  the  character  of 
the  occlusion  and  the  length  of  the  overbite  are  not  care- 
fully studied,   and   due  j)rovisions  made  for  excessive 
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stress,  failure  will  ensue.  Dr.  Bonwill '  has  shown  the 
relationship  between  the  length  of  the  cusjjs  and  the 
length  of  the  overbite.  The  deeper  the  cusps  the  greater 
the  overbite  and  the  greater  the  surface  of  contaot- 
hence,  the  greater  the  stress  upon  the  teeth.  In  these 
cases,  if  allowable,  the  length  of  the  overbite  may  be 
reduced  so  as  to  diminish  the  lateral  stress,  or  suitable 
resistance  must  be  provided  by  making  attachments  to 
the  bicuspids  to  meet  the  exigency  of  the  case.  It  is 
almost  needless  to  state,  so  well  is  it  understood  that 
the  additional  presence  of  a  central  or  lateral'  root 
would  be  entirely  adequate  to  overcome  any  tendenev 
to  displacement. 

The  example  furnished  by    the    accompanying    ilbs- 
tration     (Fig.     251)     needs     scarcely      more      than    a 


passing  comment.  The  first  and  third  molars  will 
support  the  missing  second  molar  and  the  second  bi- 
cuspid without  any  support  anterior  to  the  bicuspid  ex- 
cepting when  made  for  reasons  to  be  hereafter  consid- 
ered. The  first  inohirs  and  the  cuspids  will  sui>port  all 
the  missing  teeth  artificially  replaced  (Fig.  252)  Manv 
other  illustrations  could  be  given  expressive  of  the  prin- 
ciple here  set  forth,  but  with  these  the  practitioner  with 
even  limited  experience  quickly  becomes  familiar 

AVhile  the  foregoinj>;  statements  have  been  made  in 

"'Aniericau  Textbook  of   Prosthetic   Deutislrv." 
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application  to  the  fixed  form  of  bridgework,  they  are 
equally  applicable  to  the  removable  form  of  bridge  con- 
struction, although,  as  previously  stated,  it  is  claimed 
that  the  slight  mobility  of  a  removable  bridge  under 
stress  somewhat  reduces  the  strain  upon  the  abutment 
teeth.  For  this  reason  some  writers  ^  believe  that,  with- 
in reasonable  limits,  in  this  form  of  appliance  a  greater 
number  of  substitutes  may  be  supported  by  the  abut- 
ments. 

The  foregoing  mechanical  considerations  obviously 
involve  the  principles  of  stress  and  resistance  in  so  far 
as  these  can  be  comprehended  in  dealing  with  vital  struc- 
tures. The  mechanical  requirements  dealing  with  the 
preparation  of  the  abutments,  the  dummies,  the  assem- 
blage of  the  various  parts  into  the  whole  constituting 
the  bridge,  etc.,  require  little  more  than  passing  notice 
here.  In  discussing  artificial  crowns  (see  chapter  on  Ar- 
tificial Crowns),  complete  information  may  be  obtained 
as  to  these  various  matters.  Emphasis  may  be  made  here 
as  to  the  necessity  for  meeting  the  requirements  in  all 
particulars,  if  success  is  to  attend  the  efforts  of  the  oper- 
ator, for  it  may  be  stated  with  a  sense  of  positive  convic- 
tion that  in  no  other  dental  effort  is  compliance  with  ex- 
actness as  stubbornly  demanded  as  in  the  construction  of 
a  dental  bridge. 

Physiological  Principles.— Here  also  the  reader  is  re- 
ferred to  the  section  dealing  with  artificial  crowns  for 
detailed  information  as  to  these  requirements.  All  for- 
eign accumulations  must  be  removed,  and  the  gum  mar- 
gin and  the  canal  placed  in  a  ])erfectly  healthy  state. 
The  question  of  the  devitalization  of  the  pulp,  if  the 
tooth  contains  a  vital  pulp,  should  be  carefully  consid- 
ered.    There  appears  to  be  an  increasing  number  of 

** 'Principles  of  Crown  and  Bri<lgework. " 
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practitioners  who  are  in  favor  of  devitalization  in  all 
cases  where  the  tooth  is  to  be  prepared  for  the  reception 
of  a  crown.  While  this,  no  doubt,  is  indicated  in  most 
instances,  it  should  not  be  the  practice  to  the  exclusion 
of  attempted  pulp  conservation,  which  the  writers  posi- 
tively believe  may  at  times  be  jiracticed  with  advan- 
tage to  the  patient.  No  invariable  rule  in  this  regard 
should  be  formulated.  Each  case  should  be  carefully 
studied  by  the  operator,  and,  if  the  indications  point 
toward  devitalization,  this  should  be  performed;  but  if 
the  tooth,  the  age  of  the  patient,  etc.,  argue  against  suc- 
cessful canal  treatment,  and  if  no  existing  pathological 
state  of  the  pulp  can  be  inferred,  its  conservation  may 
lead  to  a  more  successful  result. 

« 

The  continued  apposition  against  the  gum  of  a  fixed 
bridge  may  lead  to  pathological  manifestations  of  this 
tissue,  which  it  need  scarcely  be  stated  are  to  be  avoided. 
This  may  occur  even  though  the  bridge  is  faultless  in 
its  construction,  and  may  be  due  to  the  pressure  of  the 
bridge  against  the  gum,  or  the  interference  with  its  se- 
cretive function,  when  the  tissue  is  predisposed  to  patho- 
logical manifestations,  owing  to  ])revious  disease  or  to 
systemic  complications.  Equally,  if  not  more,  impor- 
tant is  the  future  relation  of  the  bridge  to  the  condition 
of  oral  hygiene.  At  the  present  time,  when  the  serious 
effects  of  an  unhygienic  state  of  the  mouth  are  so  well 
understood  and  generally  recognized,  it  is  unpardon- 
able to  construct  a  l)ridge  which  will  tend  toward  the 
inauguration  of  an  unhygienic  state  beyond  the  degree 
established  bv  the  necessities  of  the  case.  Much  of  the 
odium  attached  to  the  insertion  of  bridges  in  the  past 
has  been  due  to  the  unhygienic  state  of  the  mouth  with 
which  their  presen(»e  was  related,  and,  while  much  of 
this  could  have  been  avoided  by   better  workmanship 
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and  a  closer  regard  for  the  rules  of  oral  hygiene,  it  is 
impossible  to  entirely  elimiDate  bridgework  as  a  factor 
of  unclenn  months.  But  this  need  not  pass  beyond  safe 
limits,  especially  since  the  advent  of  the  casting  process; 
therefore,  at  the  present  time,  if  the  rules  for  dental 
hridge  constiniction  are  closely  observed,  the  hygiene 
of  the  mouth  may  be  satisfactorily  preserved. 

In  those  cases  where  an  artificial  tooth  is  supported 
by  a  shell  crown,  as,  for  example,  a  second  bicuspid 
supported  by  a  crown  jjlared  over  the  first  molar,  and 
where  the  free  end  of  the  second  bicuspid  is  in  contact 
with  the  surface  of  the  first  bicuspid,  unless  the  surface 
of  the  first  bicuspid  is  protected,  it  will  soon  be  at- 
tacked by  caries.  It  is  a  much  safer  i)lan  of  practice 
to  prepare  a  suitable  inlay  for  the  first  bicuspid  and 
attach  it  to  the  "dummy."  so  that  when  the  bridge  is 
placed  in  position  the  first  bicuspid  is  afforded  suitable 
protection  agaiust  decay.  The  inlay  should  be  anchored 
by  means  of  a  short  iridio-platinum  piu  of  about  18 
gauge,  and  can  be  adjusted  without  menacing  the  vital- 
ity of  the  pulp. 
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Having  carefully  considered  all  the  details  of  the 
case  at  hand,  as  indicated  in  the  foregoing  discussion, 
and  concluded  as  to  the  best  method  of  procedure,  the 
consideration  of  the  abutment  pieces  is  next  in  order. 
Before  proceeding  with  this,  it  may  be  stated  that  ob- 
viously the  ap]ilicatinn  of  bridges  to  all  sorts  of  pos- 
sible conditions  cannot  be  discussed.  No  field  in  den- 
tistry offers  fl  wider  display  for  skill  in  overcoming  ob- 
stacles than  in  the  construction  of  bridgework,  and  in 
proportion  as  the  capacity  of  the  practitioner  is  ade- 
quate for  the  case,  so  will  his  success  in  these  efforts  be 
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determined.  The  scope  of  the  present  work  admits  of 
little  more  than  the  consideration  of  fmidamental  con- 
ditions. But  the  successful  construction  of  bridges  for 
these  cases  is  an  assurance  that  variable  conditions  can 
be  successfully  met,  as  the  requirements  are  alike  in  all 
cases,  irrespective  of  the  deviations  which  special  con- 
ditions may  demand. 

The  Abutment  Pieces.— Fixed  bridges  are  secured  in 
position  by  means  of  the  shell  crown,  the  dowel  crown, 
gold  inlays  to  which  an  iridio-platinum  post  is  attached, 
and  the  plate  and  post  attachment. 

Open-face  Crown. — The  so-called  ''open-face  crown'' 
(Fig.  253),  which  has  so  frequently  been  utilized  in  the 
past  as  the  support  for  the  anterior  teeth  of  a 
fixed  bridge,  has  now  been  almost  entirely  aban- 
doned. Probably  more  teeth  have  been  lost 
through  the  indiscriminate  and  careless  use  of 
this  form  of  attachment  than  can  be  attributed 
to  any  other,  and  even  when  correctly  adapted 
iiQ.  253.  ^Y\Q  presence  of  this  form  of  crown  in  the  an- 
terior portion  of  the  mouth  can  only  be  considered 
highly  inartistic.  At  the  present  time  we  have 
safer  and  more  artistic  means  for  securing  a  bridge  in 
this  region,  and  the  necessity  for  utilizing  the  ''open- 
face"  crown  scarcely,  if  ever,  presents.  However,  the 
indications  for  its  use  may  arise  where  it  is  deemed 
unwise  to  remove  the  natural  crown  to  replace  it  by  a 
dowel  crown,  and  where  the  other  means  of  securing 
fixation  for  the  bridge  may  not  be  practical,  as  may 
arise  in  teeth  with  exceedingly  hypersensitive  tooth 
structure,  which  cannot  be  controlled  except  by  such 
means  as  are  likely  to  endanger  the  vitality  of  the  pulp. 
In  these  very  exceptional  cases  the  "oi)en-face"  crown 
may  be  constructed. 
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procedure.— The  mesial  and  distal  surfaces  of  the 
otli  must  be  reduced  to  admit  accurate  adaptation  at 
lie  cer\-ieal  border.  If  the  adjoining  tooth  is  in  close 
joutiict,  sufficient  space  should  first  be  secured  by  in- 
(erting  a  wedge,  that  the  cutting  disk  may  i)as.s  be- 
vreen  the  teeth  witliout  injury  to  the  adjacent  tooth. 
■  lingual  and  inrisal  surfaces  may  next  he  reduced 
lint  the  lingual  .portion  of  the  crown  may  be  adequately 
reinforced,  and  carried  over  the  incisal  edge  to  prevent 
Its  being  forced  rootward  by  the  stress  of  mastication 
prithout  interfering  with  normal  occlusion,  A  piece  of 
)  or  30  gauge  22-k.  gold  is  cut  to  the  length  of  the  wire 
beasurement,  and  of  a  width  at  least  equal  to  the  length 
F  the  crown.  Tliis  is  adapted  to  the  natural  crown  and 
3ie  two  ends  soldered  with  22-k.  solder.  The  cervical 
(nd  is  next  trimmed  to  follow  the  outline  of  the  gum 
ind  adapted  in  the  same  manner  as  discussed  in  the 
(oustruetion  of  the  shell  crown.  When  this  has  been 
iatisfactorily  accomplished  the  labial  and  lingual  per- 
sons of  the  band  are  trimmed,  as 
feidicated  in  Fig.  254.  This 
luces  the  l>and  to  tlie  desired  I 
outlines  and  allows  the  lingual  \ 
tion  to  be  closely  adapted 
Moth.  A  piece  of  36  gauge 
;old  is  next  closely  adapted  to  the 
Ungual  surface  of  the  tooth  with 
lie  band  in  position,  after  whirh  it  is  soldered  to  the 
•and.  The  crown  is  now  returned  to  the  tooth,  and  if 
iie  adaptation  is  as  desired  the  labial  portion  of  the 
■own  and  the  lingual  part  represented  by  the  pure 
;old  should  be  adequately  reinforced  with  22-k.  solder. 
F  the  contact  form  is  not  restored  as  it  should  be,  solder 
I  flowed  over  the  npproximal  portion  of  the  crown  in 
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a  manner  to  satisfactorily  restore  the  contact.  Fig.  255 
represents  the  completed  crown. 

Shell  and  Dowel  Crowns  and  Inlays. — For  the  con- 
sideration of  the  construction  of  the  shell,  the  dowel 
crown,  and  inlays,  the  reader  is  referred  to  the  different 
sections  wherein  these  are  fully  discussed.  It  will  only 
be  necessary  here  to  discuss  such  forms  of  anterior  at- 
tachments as  occasionally  find  application.  While  these 
attachments  occupy  a  sphere  of  usefulness  in  some 
cases,  it  must  be  understood  that  their  successful  ap- 
plication depends  upon  the  accuracy  of  the  adjustment, 
and  the  ajjpropriate  stability  of  the  construction.  If 
these  factors  are  not  adequately  considered  it  is  impos- 
sible to  secure  permanent  results.  The  accuracy  of  the 
adjustment  signifies  that  when  the  attachment  is  in  po- 
sition no  shoulder  or  space  should  exist  for  the  lodgment 
of  foreign  matter,  and  this  condition  must  be  established 
not  only  in  the  construction  of  the  attachment  i)iece,  but 
the  necessary  i)recautions  must  be  exercised  that  it  will 
be  attained  also  when  the  comi)leted  bridge  is  placed  in 
position. 

The  *' staple''  or  **hood''  crown,  accredited  to  Dr. 
AV.  F.  Litch,  and  the  Carmichael  crown,  which  closely 
resembles  the  former,  are  examples  of  the  form  of  at- 
tachment pieces  here  under  discussion.  Permanent 
results  are  possible,  as  previously  noted,  with  these 
forms  of  attachments,  for  which  reason  a  description 
of  the  method  of  construction  will  follow;  with  the  ad- 
vent of  Dr.  Alexander's  and  Dr.  Taggart's  method, 
however,  their  application  is  rarely  utilized. 

Procechire, — By  means  of  a  thin  cutting  disk  a  groove 
is  cut  into  the  lingual  surface  at  about  the  incisal  third 
of  the  tooth  extending  from  the  mesial  to  the  distal  sur- 
face, and  into  the  latter  surfaces  extending  almost  to  the 
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gum  line  additional  grooves  are  cut  with  desk  and  dentate 
burs  at  right  angles  to  the  lingual  groove  (Fig.  256). 
Platinum  wire  of  about  18  gauge  is 
fitted  into  the  grooves,  wliich  are  cut 
deep  enough  to  accommodate  the  wire. 
A  piece  of  24-k.  36  gauge  gold  is  next 
adapted  to  the  lingual,  approximal, 
and  occlusal  surfaces,  and  trimmed  to 
the  desired  form.  The  plate  and  wire 
are  now  removed,  and  by  means  of  sol- 
der the  wire  is  attached  in  correct  posi-  ''^''"  ^*^" 
tion  to  the  plate.  The  hood  may  now  be  returned  to  the 
tooth  and  the  adaptation  noted;  if  not  as  desired  it  may 
readily  be  burnished  to  perfect  adaptation,  removed,  in- 
vested, and  reinforced  by  flowing  solder  over  the  plate.  In 
the  Carmichael  attachment  the  gold  is  directly  adapted  to 
the  grooves,  after  which  it  is  reinforced  by  placing  small 
sections  of  iridio-platinum  wire  in  the  grooves  and  flow- 
ing solder  over  the  entire  gold.  A  more  desirable  result 
is  attained  in  the  plate  and  pin  form  of  attachments,  as 
TFell  as  the  hood  form,  if  a  piece  of  clasp  metal  is  fitted  to 
the  cervical  border  of  the  gold  and  soldered  to  it.  This 
materially  strengthens  the  attachment  piece.  While 
this  fonn  of  construction  may  be  followed  for 
^H^  any  tooth,  it  is  particularly  applicable  for  the 
IHIIlim  superior  cuspids  and  first  bicuspids,  where  the 
k||w'  esthetic  demand  may  emphatically  inhibit  the 
display  of  gold.  Fig.  257  illustrates  the  com- 
pleted attachment  piece. 
At  the  present  time  the  casting  method  would  he  util- 
ized in  tlie  construction  of  this  form  of  attachment, 
greatly  simplifying  the  jirocedure.  A  piece  of  inlay  wax 
is  softened  and  adapted  to  the  tooth  after  its  preimra- 
tion,  as  previously  discussed.    The  surplus  wax  is  cut 
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away  to  the  desired  form,  the  occlusion  secured,  the  wax 
model  invested,  and  a  casting  made  in  the  same  manner 
as  that  followed  in  the  construction  of  an  inlay. 

Construction  of  ''Dummies."— It  may  be  stated  with- 
out fear  of  contradiction  that  the  greatest  benefits  de- 
rived in  the  utilization  of  the  casting  method  may  be 
noted  in  its  application  to  the  construction  of  anterior 
and  posterior  ** dummies"  for  bridgework.  While  the 
detachable  tooth  form,  such  as  the  Davis,  has  been  used 
in  the  construction  of  dummies  prior  to  the  introduction 
of  the  casting  process,  and  the  esthetic  effect  thus  secured 
is  quite  as  good  as  that  possible  at  the  present  time, 
the  casting  method  has  greatly  simplified  the  technique 
of  construction,  improved  the  adaptation  of  the  artifi- 
cial substitutes,  and  materially  added  to  the  strength  of 
the  completed  bridge.  So  apparent  are  these  various 
benefits  at  the  present  time,. as  to  make  former  methods 
now  obsolete,  thus  reducing  the  practice  of  dental  bridge 
construction  to  one  general  method  of  construction, 
which,  very  likely,  will  be  followed  for  some  time  to  come. 
That  instances  may  arise  in  which  former  methods  may 
still  find  application  is  not  to  be  doubted,  but  these  will 
prove  the  exceptions  to  the  general  method  in  vogue,  of 
w^hich  the  casting  process  will  be  the  dominant  feature. 
In  order  to  better  define  the  advantages  obtained  in  the 
utilization  of  the  casting  process  in  the  construction  of 
bridgework,  former  methods  will  be  briefly  discussed. 
This  will  enable  the  reader  to  make  direct  comparisons, 
and  perhajjs  refresh  his  memory  as  to  the  steps  of  pro- 
cedure, should  one  of  those  be  applicable  to  a  case  in 
I)ractice. 

Anterior**  Dummies  "and  *' Abutment  Pieces." — For 
many  years  the  ordinary  ** facing"  was  utilized  in  re- 
placing any  of  the  anterior  teeth.     These  are  supplied 
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by  the  dental  houses  in  such  varied  forms  that  almost 
all  conditions  can  be  successfully  met.  In  this  regard 
the  ** facing"  is  almost  beyond  criticism.  Its  great  de- 
ficiency is  to  be  found  in  its  inability  to  resist  the  forces 
of  mastication,  attested  by  the  large  number  of  fractures 
that  have  occurred  in  those  cases  where  the  anterior 
teeth  have  been  replaced  by  the  so-called  *^ facing."  The 
many  failures  finally  induced  a  number  of  bridgeworkers 
to  abandon  the  use  of  these  facings  for  anterior  replace- 
ment of  missing  teeth,  and  in  their  place  to  utilize  the 
stronger  *  Opiate"  tooth.  But  as  these  did  not  admit  of 
the  wide  range  of  application  characteristic  of  the 
former,  and  in  many  instances  of  a  long  over-bite,  as 
their  employment  is  contraindicated  owing  to  their  in- 
creased bulk,  recourse  to  the  use  of  the  weaker  facing 
was  the  only  alternative.  When  the  case  has  been  set 
up  on  the  articulator,  and  the  facings  ground  to  the  de- 
sired position,  its  incisal,  or  occlusal,  edge  is  beveled 
and  the  backing  extended  over  this.  This  provides  a 
degree  of  protection  for  the  porcelain  against  the  stress 
of  mastication.  The  pins  should  not  be  bent  to  hold  the 
backing  in  position,  as  this  is  likely  to  result  in  fracture 
of  the  porcelain,  but  it  is  better  to  shave  a  section  of  the 
pin  by  means  of  a  sharp  instrument,  as  indicated  in  the 
discussion  of  artificial  crowns.  This  is  as  adequate  for 
holding  the  backing  in  position  as  the  method  of  bending 
the  pins.  Care  should  be  taken  not  to  grind  the  facings 
in  actual  contact  with  each  other,  but  to  provide  slight 
space  for  the  changes  of  form  taking  place  in  the  porce- 
lain during  the  soldering  process.  If  these  rules  are  ob- 
served very  satisfactory  results  may  be  obtained. 

The  introduction  of  the  Davis  Crown,  and  its  quickly 
proved  general  efficiency,  together  with  the  facility  with 
which  repairs  could  be  made,  owing  to  its  replaceable 
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or  interchangeable  feature,  soon  led  to  its  adoption  ii 
the  construction  of  anterior  ''dummies,^*  and  where  ncm — )i 
contraindicated,  as,  for  instance,  when  the  bite  is  ver^  ^y 
close,  or  when  the  remaining  natural  teeth  are  very  shor 
soon  proved  to  be  a  decided  advance  in  the  constructio 
of  bridges. 

The  method  of  procedure  is  as  follows:    The  root 
are  prepared  as  previously  indicated,  and  ground  to 
line  slightly  beneath  the  gum  border.    The  cap  is  pr 
pared  in  the  usual  manner,  and  the  dowel  soldered  to  i 
as  discussed  in  the  consideration  of  artificial  crown 
That  portion  of  the  dowel  extending  beyond  the  floo=r_ 
of  the  cap  should  be  removed  (Fig.  258).    When  the  caps:^ 
..v^.:.  are  constructed  as  indicated,  they  ar 

placed  in  position  upon  the  roots  an 
a  bite  and  impression  secured.    Th 

interior  of  the  caps  should  be  coater 

^  with  a  thin  layer  of  wax  to  facilitat 

Via    2iM 

subsequent  removal  from  the  model 
The  model  and  bite  are  then  mounted  upon  the  articula 
tor.    The  selected  crowns  are  next  suitably  ground,  and 
when  adjusted,  the  base  of  the  crown  must  be  groim 
away  to  admit  of  suflScient  gold  to  support  the  crown  an 
adequately  strengthen  the  cap.     The  approximal   sur- 
face of  each  crown  toward  the  dummies  is  also  ground 
to  allow  adaptation  of  the  gold,  thus  providing  a  greater- 
soldering  surface  necessary  for  strength  and  adding  ta 
the  hygienic  features  of  the  completed  bridge.    A  back- 
ing of  pure  gold,  34  gauge,  is  next  adapted  to  the  base 
and  sides  of  the  crown.    The  gold  covering  the  base  of 
the  crown  is  perforated  for  the  reception  of  the  dowel 
which,  when  fitted  to  its  proper  position,  is  secured  in 
place  and  soldered  to  the  backing.    The  dowel  and  back- 
ing are  returned  to  the  crown,  carefully  adapted,  and 
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all  surplns  removed.  This  includes  the  removal  of  all 
that  jiortion  of  the  dowel  extending  beyond  tlie  crown, 
which,  of  course,  is  not  needed,  as  the  completed  crown 
is  retained  by  means  of  the  dowel  attaciied 
to  the  backing.  The  crown  with  the  back- 
ing in  position  is  now  properly  related  to 
the  cap  upon  the  model  and  this  relation 
secured  by  means  of  hard  wax.  The  two 
are  rymovbd  from  the  model,  the  crown 
carefully  detached,  and  tlie  cap  and  back- 
ing soldered  together  (Fig.  259). 

"When  the  attachments  for  the  roots  are 
completed,    they    are    ])]flced    in    position  ' '"'  "'*''■ 

upon  the  model  with  the  Davi.<i  crowns  in  place.     The 
dmumies  are  now  prepared,  the  process  practically  being 
a  repetition  of  that  just  described  {Fig.  260).    To  those 
I        conversant  with  tlie  ap- 
I  I  I  I        plication  of  the  casting 

^Bes^^^         fiHk^BI^^     process  in  the  cunstrue- 
'JY**"  ^  Jyft  jL    tion  of  bridges,  tlie  com- 

^^»  'mp  plexity  of  the  foregoing 

^^B  '""  "''"■  is  at  once  made  evident. 

Steele's  Inter changeahU  Bridge  Tooth. — This  form  of 
removable  facing  appears  to  have  grown  in  favor  in 
some  quarters  in  its  apjiUcation  to  the  construction  of 
anterior  dummies.  But  its  use  should  be  carefully  re- 
lated to  the  forces  likely  to  act  upon  it,  and  if  these  ap- 
pear to  be  above,  ratlier  than  below,  the  average  of  the 
forces  of  masticntion,  this  form  of  facing  is  not  likely  to 
prove  pei-uianent.  The  Steele  facing  has  a  dovetailed 
slot  in  its  Ungual  surface,  to  take  the  place  of  the  plati- 
num "rib"  found  in  the  original  mason  facing  {see  illus- 
tration). This  was  soon  determined  to  be  an  element  of 
weakness.    This  change  has  been  of  great  value  in  the  re- 
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sistanee  capacity  of  tlie  Steele  facing.  This  dovetailed 
slot  engages  a  coiTesjionding  metal  projection  which 
forms  part  of  the  backing — similar  to  other  forms  of 
facings  with  specially  prepared  backings,  like  the 
"Dwight,"  "Roach,"  etc.,  the  surface  of  the  backing 
which  engages  the  porcelain  must  be  kept  free  from 
solder  during  the  soldering  together  of  the  different 
^^  parts.      Fig.    261    illus- 

fl^Hl/  li^feA  ^^"^^^  ^  practical  case. 

■  fWp  HHkI         '^^^  Casting  Process 

\|  ^X^flfc^^JKJp    in  Belation  to  the  Con- 
IJJJLiJiUjfttflBrbJM^     ■•itruction     of     Anterior 
^^^^BUJJI^^^  Dummies. — Here  we  find 

Fiu.  -mi.  what  at  the  present  time 

constitutes  the  ideal  method  of  construction,  if  the  con- 
dition admits  of  the  uso  of  the  Davis,  or  similar  crown. 
Jf  this  form  of  crown  is  not  indicated  for  the  anterior 
replacement,  then  the  use  of  Steele's  facings,  from  the 
consensus  of  many  bridgeworkers,  appears  to  be  indi- 
cated. More  recently  Dr.  Gosiee  has  introduced  a  pin- 
less  tooth  facing,  which  offers  "a  maximum  degree  of 
strength,  the  thinness  usually  demanded  in  application 
to  the  rejilaeement  of  the  eight  anterior  teeth,  and  all 
of  the  advantages  of  the  replacciible  form  of  tooth  com- 
bined." These  facings  contain  holes  in  the  same  rela- 
tion to  the  facing  and  to  each  other,  as  the  pins  of  the 
ordinary  tooth  facing.  The  holes  have  a  slight  shoulder 
at  the  surface  similar  to  the  Davis  crown,  and  are 
slightly  countersunk  at  the  lower  ends.  The  shoulder 
at  the  surface  receives  the  thin  diaphragm  located  at  the 
(Hunter  of  the  pin,  one  end  of  wliieh  is  attached  to  tlie 
cast  metal  backing,  nnd  the  other  receives  the  facing. 
This  arrangement  jutivides  all  the  advantages  of  any  of 
the  replaceable  tooth  forms. 
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Having  i)re])ared  the  model  with  the  attachment 
pieces  in  position,  secured  the  bite,  and  mounted  these 
upon  the  articulator,  the  form  of  tooth  best  adapted  for 
the  ease  is  selected  and  ground  to  meet  the  requirements. 
The  form  introduced  by  Dr.  Goslee,  no  doubt,  will  find 
a  wide  range  of  application.  In  the  authors'  judgment 
the  tooth  form  designed  by  Dr.  Goslee  to  take  the  place 
of  the  Davis,  or  similar  form,  for  the  anterior  portion 
of  the  mouth,  is  no  stronger  than  the  teeth,  the  place  of 
which  it  is  recommended  to  take,  for  all  practical  cases. 
The  authors  are  about  to  introduce  a  new  form  of 
attachment  for  pinless  teeth,  also  tooth  form,  in  the 
utilization  of  which  a  stronger  crown  can  be  prepared 
than  heretofore  obtainable  for  the  anterior  teeth. 
The  Davis  and  similar  crowns  satisfactorily  answer  the 
requirements  when  used  in  the  ordinary  manner,  but 
when  ground  in  the  lingual  region,  and  upon  the  lateral 
surfaces,  in  order  that  a  suitable  casting  might  be  pre- 
pared for  the  base  of  the  crown,  the  lingual  portion  of 
the  crown,  at  the  basal  end,  is  made  conspicuously  weak, 
attested  by  the  many  fractures  that  occur  in  practice. 
To  obviate  the  grinding  and  consequent  weakening  of 
the  porcelain  crown,  and  at  the  same  time  furnish  a 
cup  arrangement  similar  in  effect  to  a  casting  is  the 
purpose  of  the  authors '  device. 

Fig.  262  illustrates  an  improved  tooth  form  best 
adapted  for  the  device,  also  the  device  itself.  The 
opening  in  the  crown  for  the  reception  of  the  ])in  is 
arranged  for  two  sizes  of  pins.  In  small  teeth  the  open- 
ing in  the  crown  is  only  intended  for  an  18  gauge  pin. 
This  allows  of  a  greater  bulk  of  porcelain,  therefore 
greater  strength.  The  second  size  is  intended  for  larger 
teeth  and  will  admit  a  16  gauge  dowel.  The  device  is  con- 
structed of  platinous  gold  in  the  form  of  a  staple  perfo- 
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rated  at  the  top  for  the  passage  of  the  pin.  The  perpen- 
dicular pieces  approximately  fit  the  grooves  upon  the  la- 
teral surfaces  of  the  crown.    When  intended  for  use  the 

root  is  prepared  in  the  usual  manner, 
and  the  cap  and  dowel  adjusted.  A 
suitable  crown  is  then  selected  and 
made  to  conform  to  the  labial  end  of 
the  cap.    A  piece  of  24-k.  36  gauge  is 
adapted  to  the  base  of  the  crown 
and    allowed    to    extend    into   the 
grooves   upon   the  lateral   surfaces. 
The  staple  is  then  forced  into  posi- 
tion upon  the  crown.    In  so  doing  it 
forces  the  gold  plate  into  close  adai)- 
tation  with  the  grooves,  and  later 
when  the  staple  is  attached  to  the 
gold  plate  with  solder  the  adjust- 
ment of  the  staple  is  as  perfect  as 
that  of  a  casting.    The  dowel,  either 
16  or  18  gauge,  to  correspond  to  the 
opening    is    next    selected,    forced 
through  the  perforation  at  the  top  of 
the  staple  and  the  gold  plate,  which 
has  been  previously  adapted  to  the 
base  and  into  the.  lateral  grooves  of  the  crown.    When 
the  dowel  has  been  adjusted  to  position,  it  is  secured  in 
place  by  means  of  wax,  invested,  and  permanently  at- 
tached with  solder.    The  solder  is  also  made  to  flow  along 
the  gold,  which  fits  into  the  grooves  of  the  tooth.    The 
projecting  end  of  the  dowel  is  cut  away,  the  porcelain 
crown,  with  its  staple  attachment  in  place,  is  adjusted 
to  the  cap,  sustained  in  position  with  wax,  removed  with 
the  cap  in  place,  the  porcelain  crown  is  disengaged  from 
the  staple,  the  staple  and  cap  invested,  and  soldered. 


Fig.  262. 


FIXED   BRIDGEWORK  701 

When  completed,  all  the  desirable  features  of  the  inter- 
changeable type  of  tooth  with  the  cast  base  characterize 
the  crown  and  staple  attachment  just  described,  and,  in 
addition  thereto,  it  possesses  the  quality  of  strength  and 
simplicity  in  much  greater  degree  than  any  other  form 
of  anterior  crown  when  prepared  for  a  cast  base. 

If  the  Goslee  facing  is  selected,  each  tooth  after  be- 
ing properly  ground,  including  the  incisal  bevel,  is  to 
have  its  lingual  surface  coated  with  glycerin,  the  pins 
placed  in  position,  and  inlay  wax  adapted  to  form  a 
suitable  backing.  When  this  has  been  accomplished  the 
teeth  with  the  wax  backings  are  returned  to  their  proper 
places  upon  the  model  and  secured  in  position  by  means 
of  wax.  Any  additional  carving  of  the  backings  may 
now  be  i)erformed.  Each  facing  is  next  carefully  re- 
moved from  its  wax  backing,  the  wax  mould  invested, 
and  a  casting  made  in  one  piece,  which  can  be  done  quite 
readily  for  three  or  four  facings.  When  the  casting  has 
cooled,  it  is  placed  in  the  acid  bath,  cleaned  and  finished. 
The  facings  may  now  be  adjusted  to  the  backing,  and 
both  placed  in  proper  position  upon  the  model.  This 
is  necessary  to  determine  the  exact  relation  of  the  back- 
ing to  the  attachment  pieces  to  which  it  must  later  be 
attached  with  solder.  It  is  a  safer  plan  to  pour  the 
model  with  an  investment  material,  so  that  the  solder- 
ing may  be  done  without  disturbing  the  exact  relation 
of  the  attachment  pieces.  If  this  plan  has  been  fol- 
lowed, it  is  but  necessaiy  to  remove  the  facings  from  the 
easting,  after  the  correct  adjustment  has  been  made 
upon  the  model,  secure  the  casting  in  position  by  the 
addition  of  investment  material,  and  solder  to  place,  us- 
ing a  minimum  amount  of  solder.  The  attachment  pieces, 
with  the  backings  soldered  in  position,  are  next  placed  in 
the  acid  bath,  satisfactorily  cleaned,  the  facings  cemented 
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in  position,  and,  when  thoroughly  set,  the  final  finishing"^sg 
made,  and  the  case  set  to  place  in  the  arch.    A  decidedly   %^ 

advantageous  feature  accompanying  the  use  of  the  re ^- 

placeable  tooth  form  in  bridgework  consists  in  grindini 
a  duplicate  tooth,  so  that,  in  case  of  fracture,  it  is  but  th< 
work  of  a  few  moments  to  cement  the  duplicate  tootl 
in  position.    If  this  is  not  done  a  record  should  be  mad( 
of  the  color  and  mould  of  the  tooth  used,  otherwise  con—  ^^- 
siderable  difficulty  may  be  experienced  in  making  re-  '^- 
pairs.    If,  in  place  of  the  facing  previously  considered 
the  case  at  hand  admits  of  the  use  of  the  Davis  oi 
similar  crown,  the  advantages  of  increased  strength  an( 
esthetic  effect,  gained  in  the  use  of  this  form  of  toot] 
should  influence  the  choice  in  its  favor.    The  indicatioi 
of  the  use  of  this  form  of  tooth  is  determined  by  the  o< 
elusion  and  the  degree  of  the  alveolar  resorption,  whicl 
may  admit  of  the  use  of  a  saddle  and  the  heavier  tootl 
form. 

When  the  indications  are  favorable  for  the  use  of  thi 
form  of  tooth,  the  procedure  is  as  follows :    An  imprej 
sion  is  taken  with  the  abutment  pieces  in  position,  ant 
the  bite  secured.    These  are  mounted  upon  the  articuL 
tor  and  suitable  crowns  selected.    Each  crown  is  groun< 
to  meet  the  requirements  of  the  case,  and  further  grount 
upon  the  lingual  and  approximal  surfaces  that  the  casting 
wax  may  be  moulded  to  the  form  necessary  for  strength 
and  protection  of  the  casting  in  regard  to  the  finishecf 
bridge  and  to  the  individual  crowns.    Each  crown  after 
being  ground  in  this  manner  is  oiled.    If  the  pin  is  to  be 
cast  with  the  base,  the  interior  of  the  opening  within  the 
crown     is     slightly     enlarged,     also     lubricated.      The 
softened    casting    wax    is    forced    into    this    opening 
and    over    the    surfaces    of    the    crown.     When    each 
tooth    has    been    prepared    after    the    manner    indi- 
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cated,  they  are  assembled  upon  the  model,  properly  ad- 
justed to  the  abutment  pieces  and  the  occlusion  and  se- 
cured in  place  by  wax  previously  placed  ujiou  the  model. 
The  wax  is  now  carved  to  the  desired  form  with  special 
regard  for  the  lingual  contour,  after  whicli  each  porcelain 
tooth  should  be  removed  from  its  wax  encasement  with- 
out distorting  the  wax  model.  Tlte  precautions  in  this  re- 
gard must  be  as  rigidly  observed  as  in  the  construction  of 
an  inlay,  if  satisfactory  results  are  to  be  attained.  The 
wax  mould  is  next  removed  from  the  model,  invested,  and 
the  casting  prepared  as  previously  indicated.  The  suc- 
ceeding steps  toward  corajtietion  of  tlie  bridge  are  similar 
to  those  previously  discussed  in  relation  to  the  utilization 
of  the  facing. 

Comparing  the  procedure  noted  above  and  the  re- 
sults thereby  attainable  with  those  preceding  it,  no  doubt 
can  possibly  remain  that  the  very  highest  results  possi- 
ble in  bridgework,  at  the  present  time,  are  to  be  ob- 
tained by  this  method.  The  comparative  simplicity  of 
the  procedure,  its  superior  hygienic  features,  its  greater 
esthetic  effect,  its  stability,  and  the  readiness  with  which 
repairs  can  be  made  combine  to  give  it  a  preeminent 
position  among  the  methods  of  dental  bridge  construc- 
tion, which  in  all  likelihood  it  will  occupy  for  years  to 
^Mme. 

^^BPostebior  "Dummies." — The  advantages  secured  in 
^^^nonstruction  of  "dummies"  for  anterior  replacement 
^^y  ITie  present  methods  are  greater  when  ajjplied  to  the 
construction  of  jiosterior  dummies.  In  briefly  discussing 
the  methods  followed  in  the  past,  which  plan  was  adopted 
in  the  consideration  of  the  different  methods  of  con- 
struction of  anterior  dummies,  the  tremendous  advan- 
tages secured  in  the  utilization  of  the  casting  process, 
and  the  replaceable  tooth  form,  in  relation  to  the  con- 
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struction  of  posterior  dummies,  may,  in  this  manner, 
be  better  emphasized.  The  ordinary  '* facing,"  so  con- 
spicuous in  the  past  in  replacing  anterior  teeth,  is 
equally  available  in  replacing  the  bicuspids  and  molars. 
But  here  the  method  of  construction  is  more  complex 
than  that  appertaining  to  the  anterior  teeth,  owing  to 
the  occlusal  surface  which  it  is  necessary  to  add  to  the 
facing  for  posterior  replacements,  and  which,  obviously, 
is  absent  in  anterior  dummies. 

Procedure. — The  abutment  crowns  being  completed, 
an  impression  is  taken  with  these  in  position,  and  the  bite 
secured.  The  model  is  poured,  and  both  are  mounted  upon 
the  articulator.  Suitable  facings  are  selected  and  ground 
to  the  requirements  of  the  case,  which  include  the  re- 
duction of  the  occlusal  form  of  the  facing  to  provide 
the  necessary  space  for  the  addition  of  the  gold  cusps. 
When  this  step  in  the  procedure  has  been  completed,  each 
facing  is  to  be  backed  with  pure  gold,  34  gauge,  closely 
adapted  from  the  shoulder  of  the  facing  to  the  occlusal 
edge,  and  approximally,  and  a  slight  surplus  of  gold 
should  be  allowed  to  extend  beyond  the  occlusal  edge,  to 
permit  of  a  correct  adaptation  of  the  gold  cusps,  and 
also  admit  of  the  solder  flowing  between  the  two  pieces 
of  metal  that  a  flush  joint  may  be  made  when  finishing. 

The  occlusal  surface  may  be  formed  in  various  ways,^ 
the  most  accurate  results,  however,  are  secured  when 
special  cusy^s  are  constructed,  which  plan  is  usually  rec- 
ommended by  the  most  careful  bridgeworkers.  In 
adopting  this  method  of  cusp  construction,  the  facings 
after  being  backed  are  waxed  in  position  from  their 
buccal  aspect.  The  model  being  shellacked,  plaster  is 
mixed  and  adapted  against  the  backings,  and  the  articu- 
lator closed.  AVhen  the  plaster  has  set,  the  articulator 
is  opened  and  the  impression  of  the  antagonizing  cusps 
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will  be  obtained.  The  plaster  cusps  may  now  be  trimmed 
to  the  desired  form,  separated  by  means  of  a  fine  saw  at 
the  line  where  the  facings  approximate,  and  a  die  and 
counter  die  constructed  for  the  cusps  of  each  facing. 

When  the  gold  cusps  have  been  formed,  they  are 
adapted  to  the  facing  in  a  manner  that  will  result  in 
a  narrow  buccal  edge  of  gold,  which  is  secured  by  cut- 
ting away  the  anterior  portion  of  the  swaged  cusps 
(Fig.  263).     This  is  a  marked  improvement  over  the 


Fia.  263.  Fia.  264. 

former  method  of  grinding  the  occlusal  edge  of  the  facing 
flat  and  adapting  thereto  the  gold  cusps  of  uniform  thick- 
ness.   The  difference  appears  in  Fig.  264. 

When  the  satisfactory  adaptation  of  the  gold  cusps 
to  each  facing  has  been  maintained  by  the  use  of  wax, 
the  facing  is  invested  and  soldered,  and  the  dummy 
completed.  After  the  completion  of  each  dummy,  they 
are  assembled  upon  the  model,  secured  in  their  proper 
position,  invested,  and  the  case  completed.  Bridgework 
constructed  after  this  manner  has  yielded  very  satisfac- 
tory results  in  the  practical  application  of  the  replace- 
ment of  molars  and  bicuspids.  Its  principal  objections, 
as  previously  noted,  are  sustained  in  the  difficulty  with 
which  repairs  are  made,  and  its  unhygienic  feature. 
The  advancement  made  in  these  relations,  in  the  utiliza- 
tion of  the  present  methods  of  construction  of  posterior 
dummies,  will  be  better  emphasized  in  describing  the 
method. 

The  Casting  Process  in  Relation  to  the  Construction 
of  Posterior  Dummies. — When  the  model  with  the  at- 
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tacbment  pieces  in  position  and  the  bite  have  been 
mounted  upon  the  articulator,  a  suitable  replaceable 
tooth,  such  as  the  Davis  Crown,  or  that  made  by  Justi, 
or  the  S.  S.  White  Co.,  or  the  Pennsylvania  Dental  Mfg. 
Co.,^  is  selected  and  ground  to  the  requirements  of  the 
case.  The  precaution  of  grooving  the  sides  of  the  crown 
must  here  be  as  thoroughly  observed  as  was  discussed 
in  relation  to  the  anterior  teeth,  in  order  to  secure  the 
maximum  degree  of  strength.  When  the  crown  has  been 
adjusted  by  grinding  it  is  lubricated  with  oil  or  glycer- 
in, the  casting  wax  heated  and  adapted  to  the  crown,  as 
previously  discussed  in  relation  to  anterior  crowns. 

If  a  si)ecial  pin  is  to  be  used,  the  opening  and  lingual 
surface  of  the  crown  is  lubricated,  a  piece  of  iridio-plati- 
num  wire  adapted  to  the  opening  in  the  crown,  and  se- 
cured in  position  by  flowing  melted  casting  wax  about 
the  extended  end  of  the  pin,  and  adding  the  wax  to  cover 
the  entire  lingual  surface.  The  pin  and  backing  can 
be  cast  in  one  piece  here,  as  well  as  in  the  construction 
of  dunnnios  for  anterior  rei)laceuient.  The  i)rocedure  is 
precisely  similar  to  that  discussed  for  the  anterior  teeth. 
AVlieii  each  crown  has  been  prepared  as  indicated,  afl 
are  assembled  upon  the  model  and  secured  in  j)osition  by 
the  wax  i)reviously  adapted  thereto.  The  desired  trim- 
ming of  the  wax  is  now  done,  and  when  satisfactorily 
attained,  the  i)orceIain  crowns  are  carefully  removed 
from  their  wax  encasement  and  the  casting  made  as 
previously  descril)ed.  AVlien  this  has  been  removed  from 
the  investment,  and  cleaned,  each  porcelain  crown  is 
fitted  to  i)lnco  and  the  piece  finished  uj)  to  the  final 
j)olishing.  Tt  is  next  accurately  adapted  to  the  model, 
secured    in    position   by   means    of   wax,    the    porcelain 

*  Dr.  Goslce's  new  tooth   form  is  also  designed  for  molars  and  bicus- 
pids. 
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crowns  removed,  the  investment  added,  and  the  back- 
ing soldered  to  the  abutment  pieces,  after  which  the 
final  polishing  may  be  done.  When  the  model  is  made 
of  an  investment  compound,  as  it  should  be,  it  is  not 
necessary  to  remove  the  abutment  pieces  and  backing, 
hence  the  danger  of  displacing  any  of  the  parts  to  be 
soldered  together  is  avoided.  In  those  cases  where  the 
crowns  of  the  teeth  are  very  short  and  considerable 
stress  acts  upon  the  teeth  in  mastication,  it  may  be 
deemed  advisable  to  provide  a  surface  of  gold  in  the 
construction  of  i)osterior  dummies.  This  may  be  done 
by  utilizing  the  casting  process  in  relation  to  the  or- 
dinary facing.  Having  the  case  mounted  upon  the  ar- 
ticulator, as  previously  noted,  suitable  facings  are  se- 
lected and  ground  to  meet  the  requirements  of  the  case, 
including  the  occlusal  bevel.  The  lingual  surface  of  the 
facing  is  next  lubricated  and  softened  inlay  wax  adapted 
thereto.  When  each  facing  has  been  .prepared  in  this 
manner,  they  are  immersed  in  heated  water,  returned 
to  the  model,  secured  in  position  by  the  wax  previously 
placed  there,  the  jaws  of  the  articulator  quickly  closed 
to  secure  the  impression  of  the  antagonizing  plaster 
teeth,  which  previously  have  also  been  lubricated.  When 
the  occlusion  has  been  satisfactorily  established,  and 
the  wax  carved  to  the  desired  form,  the  facings  are  care- 
fully removed  from  the  wax,  the  wax  model  detached 
from  the  articulator,  carbon  points  adjusted  to  the  open- 
ings in  the  wax  made  by  the  pins  of  the  facings,  invested, 
and  the  casting  made.  This  is  later  soldered  to  the 
abutment  pieces  and  the  facings  cemented  in  position. 
In  case  of  subsecjuent  fracture  a  duplicate  is  quickly  ad- 
justed to  position. 

Bridgework  with  an  Interrupted  Relation  Between 
THE   Dummies. — Heretofore   we   have   considered   only 
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those  cases  of  fixed  bridge  application  where  all  the 
artificial  substitutes  are  in  direct  contact  with  each  other. 
Cases  may  arise,  however,  where  a  natural  tooth  may 
remain  in  the  arch,  which  is  not  required  for  anchorage, 
or  which,  owing  to  its  position,  cannot  be  utilized  as  ao 
abutment.  The  adjustment  of  a  bridge  in  these  instances 
involves  an  interruption  in  the  continuous  relation  be- 
tween the  dummies,  and  the  term  "interrupted  bridge" 
has  been  applied  to  such  forms  of  construction. 

In  the  construction  of  this  form  of  bridge  the  con- 
necting bar  should  have  adequate  strength  on  each  side 
of  the  tooth  remaining  in  the  arch,  and  its  relation  to 
the  natural  tooth  should  be  such  that  cleanliness  of  the 
parts  can  be  easily  maintained.  Iridio-platinam  wire  of 
about  15  gauge  with  its  ends  flattened  is  usually  em- 
ployed and  so  adapted  that  it  is  not  in  direct  contact 
with  the  tooth  remaining  in  the  arch.  It  is  questionable 
whether,  with  the  methods 
« '-^M      a^^^  at  our  command  at  the  pres- 

i?T->-i^bj^^^'  '**""^    «nt  t™e,  it  is  ever  necessary 
to    construct    this    form    of 
appliance.      Figs.    265    and 
266    illustrate   this    type    or 
^"'  ~^'  construction.      In    the    first 

illustration  the  likeliiiood  of  caries  appearing  at  a  point- 
adjacent  to  the  contact  of  tlie  artificial  teeth  with  thff- 
natural  tooth  is  <|uite  obvious.  For  this  reason  it  might 
be  better  practice  to  prepare  the  natural  tooth  for  an  in- 
lay with  a  short  iridio-platinum  pin  at  each  end.  This 
could  be  made  sufficiently  strong  to  support  the  artificial 
teeth  with  the  aid  of  tlie  crown  fitted  to  the  bieusjiid.  In 
(lie  second  illustration  it  might  also  l)e  questioned 
whether  it  would  not  be  liotfer  practice  to  adjust  two 
separate  bridge  pieces,  witli  an  inlay  and  pin  anchored 
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to  the  central  incisor  and  second  bicuspid,  and  these, 
with  the  aid  of  the  dowel  crown  adjusted  to  the  cuspid, 
would  be  entirely  adequate  to  permanently  anchor  the 
artificial  lateral  and  first  bicuspid.  Notwithstanding  the 
(luestionable  application  of  this  type  of  construction  to 
the  eases  famished  in  the  illustrations,  instances  may 


arise  where  the  inlay  and  pin  attachment  could  not  be 
utilized  owing  to  an  exceedingly  hypersensitive  tooth 
structure,  and  where  it  appears  prudent  not  to  devitalize 
in  order  to  make  such  construction  possible;  in  these  ex- 
ceptional instances  the  so-called  interrupted  bridge  struc- 
ture as  previously  described  may  find  suitable  applica- 
tion. 

Saddle  BRnxjBs.— As  formerly  classified,  a  "saddle 
bridge"  implied  that  form  of  construction  which  in- 
volved the  adaptation  of  metal  to  the  gum  tissue,  and 
which  subsequently  was  attached  with  solder  to  the 
abutment  pieces,  and  to  which  the  dummies  were  at- 
tached. The  adaptation  to  the  ridge  was  secured  by 
swaging  the  plate  between  a  die  and  counter -die  formed 
by  pouring  a  fusible  alloy  directly  into  the  impression. 
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and  subsequently  forming  the  counter-die  of  the  same 
metal;  or  the  adaptation  may  be  secured  by  directly 
conforming  a  thin  piece  of  platinum  or  24-k.  gold  to  the 
model  and  subsequently  reinforcing  with  solder.  This 
form  of  bridge  was  indicated  where  excessive  resorption 
had  occurred,  in  which  cases  satisfactory  restoration 
and  adaptation  could  not  be  secured  in  any  other  man- 
ner. It  was  also  indicated  in  those  instances  where  one 
or  more  dummies  subjected  to  stress  and  carried  beyond 
an  abutment,  with  but  one  end  attached,  required  the 
support  of  the  ridge,  without  which  a  permanent  result 
could  not  be  reasonably  anticipated.  As  an  example  of 
the  effective  application  of  the  casting  process,  with  a 
comparative  simplicity  in  the  technique  of  construction, 
no  condition  can  better  serve  to  emphasize  these  features 
than  those  indicating  the  use  of  the  former  **  saddle 
bridge.''  This  applies  also  with  equal  emphasis  to  the 
decisive  manner  in  which  the  present-day  method  of 
the  casting  process  has  supplanted  former  methods  of 
bridge  construction.  It  would  be  unpardonable  for  any 
one  to  adopt  the  former  complex  method  of  constructing 
a  bridge  to  meet  the  indications  here  discussed,  when 
far  superior  results  can  be  y)roduced  under  a  greatly  re- 
duced complexity  of  technique  and  which  can  be  mas- 
tered with  less  difficulty  than  the  former.  The  applica- 
tion of  the  casting  method  to  these  cases  is  precisely 
similar  to  that  previously  described,  after  due  attention 
is  paid  to  the  degree  of  restoration  necessary,  owing  to 
the  extensive  resorption  and  to  the  adaptation.  Fig. 
267  shows  a  case  of  extensive  resorption  which  formerly 
imperatively  called  for  the  formation  of  a  saddle,  as 
described,  to  which  the  dummies  were  subsequently  at- 
tached. At  the  present  time  complete  restoration  would 
be  made  by. carving  the  wax  to  the  desired  form,  care- 
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fully  removing  the  replaceable  crowns,  investing  the  wax 
model,  and  preparing  the  casting  as  previously  indi- 
cated. 

Extension  Bridges. — As  previously  defined,  an  ex- 
tension bridge  represents  that  form  of  construction  in 
which  one  or  more  **  dum- 
mies" are  extended  beyond 
an  abutment,  and  are  ad- 
justed with  or  without  a 
saddle.  This  type  of  bridge, 
as  formerly  planned,  for  suf-  ^'"'  ^^^ 

ficient  reasons  is  generally  condemned,  excepting  in  those 
cases  where  but  one  tooth  is  extended,  as,  for  instance,  a 
bicuspid  dummy  attached  to  a  molar  shell  crown,  and  for 
which  the  one  tooth  alone  is  adequate  for  permanent  re- 
tention, although,  as  previously  stated,  it  is  a  far  better 
plan  also  to  secure  attachment  to  the  bicuspid  by  means 
of  an  inlay  and  short  iridio-platinum  pin.  The  present 
use  of  the  heavy  iridio-platinum  bar,  attached  to  the 
abutment  piece  on  one  side  and  the  saddle  of  the  ex- 
tension upon  the  other  side,  or  to  the  two  ends  of  the 
saddle,  if  one  is  used  for  each  side,  has  materially  en- 
larged the  scope  of  the  application  of  this  type  of  bridge- 
work,  and  gives  promise  of  great  permanency,  with  all 
the  advantages  which  the  bridge  form  of  replacement 
possesses  over  a  jilate. 

Fig.  268  illustrates  a  case  appearing  in  the  '*  Ameri- 
can Text-Book  of  Prosthetic  Dentistry"  j^resumably 
from  the  practice  of  Dr.  Parr.  In  this  case  the  six 
superior  anterior  teeth  appear  with  but  one-third  of  the 
crown  remaining,  the  other  portion  having  been  lost 
through  abrasion.  Richmond  crowns  were  constructed 
for  the  central  incisors  and  cuspids,  and  by  constructing 
saddles  for  the  ridge  in  the  region  of  the  molars  an  en- 
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tire  bridge  was  constructed  for  the  case.  No  record  is  at 
hand  as  to  the  service  rendered  by  the  appliance,  but 
it  is  quite  obvious  that  if  a  heavy  bar  were  attached  to 
the  saddles,  as  will  be  described  later,  the  stress  upon  the 
abutment  roots  would  have  been  relieved,  and  the  per- 


manency of  the  bridge  materially  increased,  the  oH 
factors  being  equal.  The  authors  have  constructed  a 
number  of  extension  bridges  with  the  end  of  the  saddle 
secured  with  the  heavy  iridio-platinum  bar,  the  other  end 
of  which  was  attaclied  to  the  abutment  piece,  and  these 
are  still  rendering  very  efficient  service. 

The  following  is  a  case  in  practice  constructed  upon 
this  principle.  ^  All  the  teeth  upon  the  left  side  are  in 
place,  the  bicuspids  being  badly  impaired.  Upon  the 
right  side  all  the  teeth  posterior  to  the  first  bicuspid 
have  been  lost,  Shell  crowns  were  constructed  for  all 
the  bicuspids,  which  the  authors  concluded  to  be   ad- 

'The  patient's  failure  to  con ven lent Ij  arrange  fur  an  appo 
an  impreBiiion  might  be  secuTod  showing  the  Hpplianfo  in  poeit 
for  the  non-Bppearanre  of  illnHtrationa  of  Ihia  case. 
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missible  in  this  case,  owing  to  the  complete  manner  in 
which  the  first  bicuspids  were  hidden  from  view  by  the 
long  lip  and  heavy  moustache  of  the  patient.  When  the 
crowns  were  perfectly  adjusted  to  the  teeth  and  to  the 
occlusion  an  impression  was  taken,  and  the  model  poured 
with  an  investment  compound.  The  saddle  was  subse- 
quently constructed  for  the  support  of  the  teeth  to  be 
added  by  adapting  pure  gold,  36  gauge,  directly  to  the 
model.  When  this  conformed  to  the  requirements  iridio- 
platinum  wire  of  12  gauge,  with  its  ends  flattened  as 
previously  directed,  was  adapted  to  the  roof  of  the 
mouth  in  a  manner  just  to  escape  direct  contact  with 
the  soft  tissue*  The  ends  of  the  wire  were  subsequently 
soldered  to  the  saddle  and  to  the  crowns  upon  the  other 
side.  As  the  saddle  must  be  later  detached  from  the 
bar,  that  the  casting  may  be  made  directly  to  it,  but  a 
small  quantity  of  solder  should  be  used  in  making  the 
attachment.  When  the  bar  had  been  attached  to  the 
saddle  and  the  crowns  it  was  removed  from  the  model, 
placed  in  the  acid  solution  and,  when  thoroughly 
cleansed,  adjusted  to  the  natural  teeth.  When  the  re- 
quired adjustment  had  be^n  made,  an  impression  and 
bite  were  taken,  and,  before  pouring  the  model  with  the 
assembled  parts  in  position,  the  interiors  of  the  crowns 
were  coated  with  melted  wax  to  facilitate  the  removal 
of  the  piece  from  the  model  for  the  purpose  of  detach- 
ing the  saddle  from  the  bar,  as  previously  stated.  The 
model  and  bite  were  then  mounted  upon  the  articulator, 
suitable  Davis  crowns  selected,  ground  to  the  require- 
ments, which  necessarily  includes  the  subsequent  relation 
of  the  cast  base  to  the  crown,  as  discussed  in  the  con- 
sideration of  posterior  ** dummies."  When  this  had 
been  satisfactorily  attained,  and  the  casting  wax  aj)- 
plied  to  each  crown,  these  were  assembled  upon  the  sad- 
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die,  with  the  detacht'd  bar  in  position,  the  wax  carved 
to  the  desired  form,  the  bar  removed  from  its  position, 
followed  by  the  careful  removal  of  the  crowns  from 
their  wax  encasement,  and  the  casting  made  direct  to 
the  saddle,  as  previously  indicated.  Later  the  bar  was 
again  soldered  in  its 
proper  position. 

Fig.  270  illustrates  s 
a  practical  case  show-  - 
ing  the  application  of  "z 
the  principle  of  an  ex-  — 
tension  saddle,  sup-  — 
ported   by   a    bar  at-   — 

tachment.      In    t  h  i  3 

case,     upon     the     left^ 
^    „  side,    the    teeth    po»— 

Fia,  270.  "^ 

tenor  to  the  cuspiA 
have  been  lost;  upon  the  right  side,  the  teeth  posterior  to 
the  cuspid  have  been  lost  excepting  the  second  molar. 
The  anterior  natural 
teeth  were  consider- 
ably worn  down,  so 
the  pulps  were  re- 
moved and  the  roots 
prepared  for  crowns. 
Steele  facings  wpi'o 
utilized  owing  to  the 
greater  space  they 
afforded    for  the  at-  ™-  ^''■ 

tachment  of  the  box  foiin  construction  to  the  lingual 
surface,  into  which  a  bar  is  fitted  projecting  from  each 
end  of  the  saddle.  The  bar  is  made  into  a  spring  by 
having  a  piece  of  platinous  gold  soldered  to  the  bar  at 
its  saddle  ends.    The  second  molar  was  prepared  for  i 
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telescoping  crown.  Tlio  illustration  shows  the  Steele 
facings  cemented  in  position,  also  the  anterior  box  at- 
tached to  their  lingual  surface.  It  will  also*be  noted  in 
this  case  that  a  heavy  square  iridio-platinum  wire  is  at- 
tached to  the  cuspid  and  molar  upon  the  right  side,  and 
is  extended  from  the  left  cuspid  posteriorly  to  the  posi- 
tion occupied  by  the  first  molar,  a  connecting  wire  is 
then  conformed  to  the  palatal  outline  and  attached  to 
the  molar  crown  upon  the  right  side  and  to  the  end 
of  the  wire  upon  the  left  side.  This  arrangement  was 
made  necessary  by  the  patient's  emphatic  insistence 
upon  having  the  anterior  teeth  permanently  attached 
in  position  and  separate  from  the  posterior  teeth.  The 
arrangement  as  noted  above  realized  this,  and  at  the 
same  time  provided  the  foundation  for  the  saddles  sup- 
porting the  posterior  teeth.  A  piece  of  36-gauge  plati- 
num plate  is  next  adapted  to  the  ridge  and  over  the  bar 
attachment,  making  a  box-like  arrangement  into  which 
the  bar  accurately  fits.  The  same  procedure  is  applied 
to  the  left  side,  and  the  box-like  arrangement  is  also 
made  for  the  palatal  bar.  The  palatal  bar  is  constructed 
of  half-round  i)latinous  gold  wire,  about  11  gauge.  The 
bars  extending  parallel  with  the  ridge  on  both  sides  are 
constructed  of  square  wire,  about  12  gauge.  The  tele- 
scoping crown  is  next  constructed  and,  when  satisfac- 
torily adjusted,  suitable  detachable  crowns  are  selected 
and  ground  to  the  requirements  of  the  case.  With  the 
platinum  saddles  in  position,  wax  is  softened  and  adapted 
to  the  crowns  and  the  surface  of  the  saddle  for  a  casting, 
as  previously  discussed.  When  the  casting  for  the 
crowns  has  been  made  for  each  side,  each  piece  is  sep- 
arately finished.  This  applies  to  the  box  form  into  which 
the  palatal  bar  fits.  When  the  different  parts  are  satis- 
factorily finished  they  are  assembled  in  position,  per- 
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manently  attached  with  solder,  and  the  final  finish  give 
the  piece. 

REMOVABLE  BRIDGEWORK 

As  previously  defined,  removable  bridgework  repre 
sents  that  type  of  construction  which  admits  of  remova 
from  the  abutment  teeth  without  mutilation,  and  whic 


when  in  position  is  retained  with  suflScient  security  tc^ 
render  the  service  of  mastication,  for  which  the  bridge 
primarily  is  intended.  The  development  of  this  system 
of  replacement  of  lost  teeth  is  largely  due  to  the  un- 
cleanliness  of  the  former  type  of  fixed  bridgework,  and 
to  the  difficulty  with  which  satisfactory  repairs  were 
made.  But  the  introduction  of  the  replaceable  tooth, 
and  the  casting  process,  has,  in  a  great  degree,  reduced 
the  former  need  of  an  improved  type  of  construction, 
and  while  the  removable  form  of  appliance  still  possesses 
advantageous  features  over  the  present  form  of  fixed 
bridgework,  these  features,  in  regard  to  cleanliness,  are 
not  now  as  strongly  marked  as  formerly.  Nevertheless, 
as  a  better  oral  hygiene  can  be  maintained  with  the  re- 
movable form  of  bridge,  this  in  itself  is  sufficient  reason 
for  its  employment,  whenever  this  can  be  done  without 
incurring  dangers  in  any  direction,  aside  from  any  other 
advantage  that  may  accrue  from  its  utilization. 

The  means  by  which  the  removable  feature  of  this 
type  of  construction  is  attained  has  engaged  the  in- 
ventive ingenuity  of  many  members  of  the  profession 
ever  since  its  advantages  were  first  recognized,  conse- 
quently many  methods  have  been  presented  and  many 
devices  patented,  nearly  all  of  which  failed  to  success- 
fully accomplish  the  purpose  for  which  they  were  in- 
tended. These  have  disappeared  excepting  as  a  memory 
with  some  of  the  older  members  of  the  profession.   The 
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clasp  with  its  occlusal  rest  is  spoken  of  as  a  '* removable" 
attachment  and  its  utilization  in  a  method  of  replacing 
lost  teeth  is  regarded  as  constituting  a  form  of  **  re- 
movable bridgework."  In  the  writers'  judgment  this  is 
not  *' removable  bridgework"  in  the  general  comprehen- 
sion of  the  term,  and  may  properly  be  included  in  the 
discussion  of  platework.  The  deep  saddles  constructed 
for  the  support  of  the  artificial  substitutes  and  the  direct 
application  of  the  clasp  to  the  natural  tooth  are  precisely 
similar  to  the  principles  of  the  platework  as  practiced  for 
many  years.  While  it  may  be  almost  impossible  to  de- 
marcate clearly  as  to  what  constitutes  removable  bridge- 
work,  no  type  of  construction  which  has  its  *  *  removable 
feature"  directly  applied  to  the  natural  tooth  ought  to  be 
placed  in  the  category  of  *' removable  bridge  work." 

In  bridgework,  whether  fixed  or  removable,  an  impor- 
tant desideratum  is  to  permanently  safeguard  the  abut- 
ment tooth  against  caries.  This  cannot  be  accomplished 
when  a  clasp  is  directly  applied  to  the  natural  tooth.  No 
matter  how  perfect  the  adaptation,  or  what  means  of 
cleanliness  may  be  adopted  by  the  patient,  sooner  or  later 
caries  will  attack  the  teeth  to  which  the  clasps  have  been 
attached.  For  this  reason  this  form  of  construction  has 
been  almost  entirely  abandoned  by  the  writers.  When 
suitable  means,  however,  are  adojjted  for  protecting  the 
abutment  teeth,  as  may  readily  be  done  by  first  adapting 
a  shell  crown,  which  is  cemented  ui)on  the  natural  tooth 
and  to  which  later  the  clasp  is  fitted,  this  type  of  construc- 
tion occupies  a  useful  field,  and  more  properly  belongs 
to  the  form  of  api)liances  designated  **  removable  bridge- 
work."  In  constructing  the  crown  in  these  cases,  it  is 
best  to  use  28  gauge  gold  plate.  This  is  somewhat  heav- 
ier than  that  reconimeuded  when  discussing  the  construc- 
tion of  the  shell  crown  for  which  29-30  gauge  was  sug- 
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gested,  but  as  the  frictional  effect  of  the  clasp  must  now 
be  considered,  it  is  a  better  plan  to  use  the  heavier 
gauge  metal.  The  form  of  the  crown  should  be  con- 
structed with  the  view  of  the  subsequent  adjustment  of 
the  clasp,  therefore  but  a  slight  contour  should  be 
formed,  otherwise  the  proper  adjustment  of  the  clasp 
cannot  be  obtained.  In  shaping  the  natural  crown  pro- 
vision should  also  be  made  for  the  occlusal  rest  of  the 
clasp  by  grinding  the  desired  form  into  the  occlusal  sur- 
face. This  form  is  reproduced  in  the  crown  and  into  this 
the  rest  is  fitted  and  subsequently  attached  to  the  clasp 

(Fig.  272). 

Of  all  the  means  presented  for  the  con- 
struction   of    removable    bridgework    the 
tube  and  split  post  and  the  telescoping 
FiQ  272         crown  principle  offer  the  widest  range  of 

application  and  the  greatest  reliability. 
When  the  removable  bridge  involves  an  anterior  abut- 
ment, no  method  of  construction  offers  the  advantages 
secured  in  the  utilization  of  the  tube  and  split  post 
method. 

Tube  and  Split  Post  Method.— The  root  is  prepared 
as  previously  discussed  in  the  construction  of  the  dowel 
crown.  A  i)iece  of  30  gauge  22-k.  gold  is  adapted  to  the 
end  of  the  root  projecting  beyond  the  gum,  and  when 
its  ends  have  been  joined  with  solder  it  is  trimmed  to 
conform  to  the  outlines  of  the  gum.  When  this  has  been 
done  the  band  is  removed,  the  root  ground  down  labially, 
that  the  proper  esthetic  effect  may  be  secured  in  the 
finished  crown,  the  band  returned  to  the  root,  and  the 
line  of  the  root  marked  ui)on  its  inner  surface.  The 
canal  is  next  enlarged  to  accommodate  the  tube  to  be 
used.  Tlie  tube  is  i)repared  by  turning  a  piece  of  34 
platinum  plate  around  a  post  of  the  same  gauge  as  the 
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post  of  the  crown  to  be  constructed.  When  the  two  ends 
of  the  platinum,  one  of  which  has  been  beveled,  come 
together  around  the  wire,  the  wire  is  withdrawn,  borax 
applied,  and  by  means  of  a  small  piece  of  platinum  solder 
the  two  ends  of  the  platinum  are  united  to  form  the  tube. 
The  surplus  plate  is  cut  off,  one  end  of  the  tube  closed 
by  soldering  a  piece  of  platinum  to  the  tube,  and  the 
end  rounded  that  it  may  be  fitted  to  the  canal.  A  plaster 
impression  is  now  taken  with  the  band  and  tube  in 
position,  melted  wax  applied  to  the  inner  portion  of  the 
band  and  over  the  surface  of  the  tube  to  facilitate  its 
subsequent  removal  from  the  model,  and  the  model 
poured.  When  the  model  has  been  separated  the  band 
is  cut  down  to  the  line  of  the  root  previously  marked 
upon  its  inner  surface,  and  when  trimmed  flush  with  the 
end  of  the  root,  having  removed  the  tube,  a  piece  of  gold 
to  form  the  floor  is  soldered  to  the  band.  This  is  later 
perforated,  the  tube  adjusted  to  position  and  soldered 
to  the  cap.  The  portion  of  the  tube  extending  beyond 
the  floor  of  the  cap  is  trimmed  down,  and  the  piece  fin- 
ished and  polished  (Fig.  273). 

•  •  • 

The  removable  part  is  constructed         :>^- 
after  the  following  method:   A  piece     .^v^    V::: 
of  half-round  platinous  gold  wire  is     ivyl     j:} 
bent  to  bring  the  flattened  surfaces  to-     \h^^ 
gether,  and  the  free  ends  united  with  pj^  273. 

a  minute  piece  of  solder.  It  is  then 
filed  to  exactly  fit  the  tube  previously  constructed.  A 
piece  of  platinized  gold  (crown  metal),  28-30  gauge,  is 
perforated  so  that  the  post  will  fit  tightly.  This  is  ad- 
justed to  position,  and  with  the  post  in  place  the  rela- 
tion is  sustained  with  hard  wax,  removed  from  the  tube, 
invested,  and  soldered.  When  cleaned  it  is  returned  to 
its  position  and  the  floor  trimmed  to  correspond  with 
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the  floor  of  the  cap  previously  constructed.  When  this 
has  been  satisfactorily  accomplished,  an  impression  and 
bite  are  secured  with  the  tube  and  the  removable  part  in 
position,  the  model  poured,  a  suitable  replaceable  crown 
selected,  ground  to  the  requirements  of  the  case,  casting 
wax  adapted  to  its  base  and  to  the  cap,  and  a  casting 
made  according  to  the  method  previously  discussed.  The 
cap  and  tube  are  cemented  to  the  root.  The  removable 
part,  which  now  is  a  part  of  the  cast  base,  is  later  at- 
tached to  the  dummies. 

The  principle  of  tube  and  split  post  may  also  be 
utilized  in  constructing  attachments  for  molar  teeth,  and 
its  application  may  be  made  when  either  the  telescoping 
crowns  or  an  inlay  is  used  as  the  abutment  piece.   Some 
writers  ^  do  not  regard  simple  telescoping  crowns  as  gen- 
erally successful  in  their  application  to  removable  bridge- 
work.    This  is  not  in  accord  with  the  writers*  experi- 
ence here ;  success  has  almost  universally  attended  their 
application  of  telescoping  crowns  to  removable  bridge- 
work.    However,  the  addition  of  the  tube  and  split-post 
unquestionably  affords  additional  security  for  the  bridge, 
which  it  may  be  well,  in  some  instances,  at  least,  to  util- 
ize.   In  adopting  this  plan,  the  pulp  is  removed  and  the 
canals  filled.     The  crown  is  then  prepared  as  indicated 
for  the  shell  crown,  and  the  band  fitted  with  its  diameter 
at   the   cervical  border  very  slightly  larger  than  at  the 
occlusal  end.     The  line  of  the  crown  is  marked  on  the 
inner  surface  of  the  band  and  the  tube  prepared  and 
fitted  to  one  of  the  canals  and  later  attached  to  the  floor, 
which  is  added  to  the  band  and  finished,  according  to  the 
method  discussed  for  anterior  abutments.     The  proper 
precaution  of  securing  the  tube  in  a  parallel  iM)sition  witli 
the  sides  of  the  band  must  be  observed.    When  this  stage 

*  "Principloa  of  Bridgework. " 
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of  construction  has  been  reached  it  is  advised  ^  to  coat 
the  inner  surface  of  the  band  slightly  with  wax  and  fill 
with  a  fusible  metal.  The  outer  band  is  then  prepared  by 
cutting  the  band  slightly  short,  attaching  the  two  ends, 
and  drawing  it  down  over  the  inner  cap,  reinforced  with 
the  fusible  alloy  until  it  extends  just  to  the  gum  line. 
The  writers  prefer  to  make  these  attachments  directly 
to  the  natural  tooth,  for  the  reason  that  time  may  be 
conserved  with  an  equal  accuracy  in  the  adjustment.  The 
band  is  then  cut  flush  with  the  inner  cap  and  the  floor 
attached  to  it.  The  attachment  of  the  cusps  and  the 
split  pin  may  now  follow  according  to  methods  previously 
described. 

Inlay  Attachment. — While  at  the  present  time  the 
tendency  would  be  to  utilize  the  casting  process  in  con- 
structing the  inlay,  as  here  considered,  no  special  ad- 
vantage is  derived  in  adopting  this  method  of  construc- 
tion, and  the  former  means  of  burnishing  gold  plate  to 
conform  to  the  cavity  is  equally  eflScient  with  a  saving  of 
time  in  securing  the  final  result.  The  method  is  as  fol- 
lows: The  pulp  is  devitalized  and  the  canals  treated 
according  to  any  of  the  methods  generally  adopted  for 
this  procedure.  In  opening  the  tooth  for  the  treatment 
of  the  canals,  consideration  should  be  given  to  the  form 
of  the  cavity  for  the  inlay,  that  an  unnecessary  destruc- 
tion of  tooth  structure  may  be  avoided.  But  in  all  cases 
the  treatment  of  the  canals  must  be  efficiently  performed 
if  permanent  results  are  to  be  obtained.  Having  ob- 
tained the  cavity  outlines,  a  piece  of  36  gauge  24-k.  gold 
is  annealed  and  gently  swaged  to  the  cavity  form.  This 
is  then  perforated,  that  the  tube,  which  has  been  previ- 
ously formed  to  admit  of  a  14  gauge  post,  may  be  passed 
through  the  plate  into  the  floor  of  the  pulp  chamber. 

***  Principles  of  Bridgework. " 
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The  relation  of  the  tube  to  the  plate  is  secured  with  wax, 
removed,  invested,  and  soldered.  The  inlay  is  then  built 
out  to  the  desired  form  by  flowing  22-k.  gold  solder  over 
its  surface,  care  being  taken  not  to  distort  the  adapta- 
tion of  the  inlay,  and  to  prevent  the  solder  from  flowing 
upon  its  inner  surface  (see  chapter  on  Inlays).  The 
inlay  with  the  platinum  tube  extending  through  it  being 
completed,  a  groove  is  cut  into  it  from  the  tube  to  its 
mesial  end  sufficiently  deep  to  admit  the  post,  which  later 
is  to  be  attached  to  the  dummy,  and  extended  into  the 
tube,  without  having  it  protrude  beyond  the  occlusal 
surface.  The  post  is  constructed  by  bending  half-round 
iridio-platinum  wire  until  the  flattened  surfaces  come 
together  and  closing  the  end  with  solder  to  within  a 
short  distance  of  the  bend.  It  is  then  filed  and  fitted  to 
the  tube  and  groove;  the  split  portion  is  later  to  l>e 
slightly  opened  for  the  *' spring,"  which  will  firmly  hold  it 
in  position.  The  inlay  with  the  post  in  position  is  returned 
to  the  tooth,  the  bite  and  impression  secured,  and  the 
model  i)repared.  A  rei)laceable  tooth  is  then  selected, 
fifround  to  meet  the  indication,  casting  wax  adai)ted  to 
its  base,  returned  to  the  model,  the  wax  trimmed  as  de- 
sired, and  the  casting  made 
as  previously  discussed. 
Later  the  post  is  attached 
to  the  cast  base  with  wax, 
invested  and  soldered.  The 
FiQ.  274.  margins  of  the  cavity  for 

the  inlay  must  extend  buccally  and  lingually  beyond  the 
dummy  and  beneath  the  gum  margin,  so  as  to  be  with- 
in the  immune  jireas  of  the  tooth.  The  sulci  upon  the 
occlusal  surface  must  also  be  included  in  the  cavity 
form.    Fig.  274  illustrates  the  method. 

Telescoping  Crowns.— In  the  inferior  arch  with  the 
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molars  on  both  sides  missing,  the  anterior  teeth  in  posi- 
tion, including  the  first,  or  both  bicuspids,  no  method  of 
construction,  all  factors  considered,  which  includes  the 
general  convenience  of  the  patient,  both  in  adjusting  and 
removing  the  appliance,  the  simplicity  of  construction 
when  compared  to  other  methods,  and  its  eflSciency,  equals 
the  principle  of  telescoping  crowns  in  its  application  to 
removable  api)liances  with  the  lingual  bar  attachment 
for  supporting  the  two  saddles.  While  the  application  of 
this  principle  may  be  extended  to  other  locations,  it  is 
especially  efficacious  when  applied  to  the  condition  pre- 
viously designated  and  may  be  suggested  with  emphatic 
assurance  of  success.  When  the  second  bicuspids  are 
missing  and  the  adjustment  must  be  made  to  the  first 
bicuspids,  the  esthetic  factor  should  be  considered,  and 
if  the  presence  of  the  gold  crown  in  this  location  is  con- 
traindicated,  other  means  of  construction  must  be 
adopted.  But  this  is  rarely  necessary,  as  the  inferior 
teeth  are  quite  well  hidden  from  view  by  the  lip. 

In  preparing  the  abutment  teeth  it  must  be  decided 
whether  devitalization  is  necessary  as  the  first  stage  of 
the  oi)eration.  In  most  instances  an  affirmative  decision 
will  be  reached.  This  is  the  rule  of  practice,  not  only 
when  telescoping  crowns  are  to  be  constructed,  but  in 
the  adjustment  of  the  single  shell  crown  as  well,  for 
reasons  now  well  understood  and  which  have  been  previ- 
ously noted.  While  this  is  now  accepted  as  the  rule  of 
practice  it  is  not  invariable,  and  while  its  deviations  an* 
less  frequent  when  the  teeth  must  be  ground  for  telescoj)- 
ing  crowns  than  in  cases  which  require  but  the  adjust- 
ment of  the  crown,  these  nevertheless  may  occur;  in  fact, 
under  certain  conditions  they  are  i)ositively  indicated, 
and  may  be  practiced  according  to  the  writers'  experi- 
ence with  accruing  advantages  to  both  patient  and  op- 
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erator.  The  writers  have  seen  many  cases  of  failures 
in  bridgework  owing  to  septic  involvement  of  the  apex 
of  the  root  following  devitalization,  even  though  very 
careful  attention  was  paid  to  the  subsequent  treatment 
of  the  canals.  This  might  have  been  avoided  if  devitali- 
zation had  not  been •  practiced.  (For  information  the 
reader  is  referred  to  chapters  wherein  these  matters  will 
be  found  discussed.)  It  must  be  understood  that  the  in- 
tention here  is  not  to  recommend  pulp  conservation  when 
a  shell  crown  is  to  be  adjusted  to  the  tooth ;  the  indicated 
procedure,  no  doubt,  in  most  instances,  is  to  remove 
the  pulp.  The  present  argument  is  more  a  plea  for  a 
higher  regard  for  the  vital  relations  of  the  tooth,  which 
frequently  are  abused  and  owing  to  which  many  disas- 
trous results  have  been  recorded,  and  will  be  recorded  in 
the  future  in  the  practice  of  those  who  make  every  con- 
sideration subservient  to  the  mechanical  perfection  of 
the  completed  work  and  in  consequence  may  be  induced 
to  make  unnecessary  sacrifices. 

Procedure. — The  abutment  teeth  are  prepared  as 
previously  indicated,  and  prior  to  the  fitting  of  the  band 
it  should  be  observed  that  sufficient  sjmce  exists  tetween 
the  abutment  and  adjoining  tooth  to  accommodate  the 
telescoping  crown,  and  that  the  occlusal  surface  has  been 
sufficiently  reduced  to  accommodate  the  cusps  to  be  later 
attached.  Parallelism  between  the  abutment  teeth  must 
also  l>e  enforced.  AVhen  these  requirements  have  been 
satisfactorily  established  the  band  is  fitted  to  the  toolli. 
its  ends  joined  by  sweating  or  with  a  small  ])iece  of  22-k. 
solder,  the  cervical  ]K)rtion  trimmed  to  conform  to  the 
gum  festoon  and  made  flush  with  occlusal  edge.  The  cap 
is  then  adjusted  to  the  band  and  the  piece  finished,  jml- 
islied,  and  cemented  to  the  tooth.  The  abutment  tooth 
on  the  other  side  is  similarly  treated.     Later  the  tele- 
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seopiog  criiwns  are  uompleted  with  the  requirements  of 
oeclnsion  and  contact  dysirably  establislied.  As  pre- 
"vionsly  stated,  the  telescoping  crowns  should  preferably 
l>e  adjusted  upon  the  natural  teeth.  Better  results  are 
likely  to  be  obtained  if  this  plan  of  procedure  is  fol- 
lowed. 

When  the  impression  has  been  taken  with  the  re- 
movable crowns  in  po.sition  a  thin  layer  of  wax  is  flowed 
in  their  interior  and  the  model  ])oured.  The  crowns  may 
easily  be  removed  from  tlie  model  by  moderately  lieut- 
ing.  Pure  gold,  about  36  gauge,  is  next  annealed  and 
made  to  t'onform  as  a  saddle  to  the  portion  of  the  model 
where  the  artificial  substitutes  are  to  be  ])laeed.  When 
a  satisfactory  adjustment  has  been  obtained,  a  little  sol- 
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der  is  flowed  over  the  gold  plate  to  reinforce  it.  The 
presence  of  the  solder  also  secures  the  casting  which  later 
is  made  directly  against  the  saddles.  The  lingual  bar  is 
next  adapted  to  the  soft  tissue,  and  to  the  saddles,  as 
shown  in  Fig.  275,  and  the  relation  of  the  crowns,  sad- 
dles,   and   bar   sustained    with  wax,    invested   and    sol- 
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dered,    using    but    a    minute    quantity    of    solder,    as, 
later,  the  saddles  have  to  be  detaclied  that  the  castings 
for  the  replaceable  teeth  may  be  made  to  them.    When 
the  foregoing  parts  have  been  united  with  solder  the  piece 
is  cleansed  and  adjusted  to  the  natural  teeth.    If  the  ad- 
justment is  satisfactory  an  impression  and  bite  are  taken 
and  the  model  poured.     Suitable  replaceable  teeth  are 
selected  and  ground  to  the  requirements  of  the  case.  The 
casting  wax  is  then  adapted  to  the  crowns  and  these  are 
returned  in  their  proper  position  upon  the  model  and 
secured  in  position  upon  the  saddles  with  the  wax  previ- 
ously placed  there.    The  wax  is  trimmed  to  the  desired 
form,  the  saddles  detached  from  the  crowns  and  lingual 
bar,  the  porcelain  crowns  encased  in  the  casting  wax,  re- 
turned to  the  saddles,  and,  if  the  adaptation  is  as  de- 
sired, the  porcelain  crowns  are  carefully  removed  from 
the  wax,  the  remaining  part  invested,  and  the  casting 
made  as  previously  indicated.     When  the  casting  has 
been    removed   from   the   investment    it   is    thoroughly 
cleansed  and  finished  up  to  the  final  polishing.    The  por- 
celain crowns  are  then  temporarily  i)laced  in  their  posi- 
tion and  the  saddle  returned  to   the  model,  the  shell 
crowns  and  lingual  bar  adjusted  to  place,  and  the  cor- 
rect adjustment  of  the  parts  sustained  with  wax.    The 
porcelain  crowns  are  removed  and  the  remaining  pieces 
again  assembled  with  solder  and  the  case  completed  as 
previously  discussed. 

The  telescoping  crown  principle  is  also  applicable 
where  teeth  have  been  lost  only  on  one  side.  Fig.  27(! 
illustrates  a  case  from  i)ractice.  The  second  molar  and 
first  bicuspid  are  in  position,  the  intervening  teeth,  as 
well  as  the  cuspid,  have  been  lost.    The  missing  teeth  are 

all  replaced,   utilizing  the  telescoping  crown  principle, 
the  saddle,  and  the  rei)laceable  tooth  form  with  cast  base. 
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Tlio  Iwo  abutments  wliirb  support  the  appliance  were 
considered  adequnte.  as  tlio  "l)ite"  is  not  a  strong  one. 
This  appliance  liaK  been,  at  tliis  writing;,  iu  service  for 
aln3ost  three  years  with  the  abutment  teeth  apparently 
in  as  good  a  condition  as  when  the  appliance  was  first 
adjusted. 


LXxM 


Fig.  277  illustrates  another  case  from  practice  very 
similar  to  the  preceding.  The  second  molar  and  first 
bicuspid  are  in  position.  The  molar,  second  bicuspid, 
and  cusiiid  are  missing.  The  lost  teeth  were  replaced 
after  the  method  previously  discussed.  Figs.  278,  279, 
280  illustrate  other  cases. 


™  In  those  cases  in  which  several  teeth  have  been  lost 
upon  one  side  and  no  ]H)sterior  abutment  is  available 
upon  the  side  of  the  missing  teeth,  the  same  general 
plan  of  construction  may  be  followed,  utilizing  a  molar 
upon  the  opjjosite  side  as  an  abutment  for  which  a  tele- 
scoping crown  may  be  constructed  to  which  the  lingual 
bar  is  attached.  Or  a  shell  crown,  with  one  of  the  pat- 
ented devices  for  removable  bridgework,  preferably  the 
"Roach."  presently  to  be  described,  may  be  attached 
to  the  molar  crown,  which  is  cemented  in  position,  the 
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other  part  of  the  dcvioe  being  attached  to  the  end  of  the 
lingual  bar.  Fig.  1275  illustrates  the  application  of  this 
method  of  restoration. 


m 
^ 


Patented  and  Procurable  Attachments  for  Removable 
Bridgework.— These  special  attacliments  were  intro- 
duced to  afford  a  ready  means  of  securing  the  removable 


principle  in  bridgework,  and  sufficient  retentive  stability 
for  practical  application,  and  as  these  attachments  are 
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specially  constructed,  therefore  accurately  adjusted,  and 
procurable  from  the  manufacturer,  they  may  be  advan- 
tageously utilized  in  many  instances.  But  it  must  be 
recognized  that  they  are  not  of  universal  application; 
that  in  many  cases  they  are  unable  to  resist  for  any 
length  of  time  the  applied  stress;  that  there  is  loss  of 
the  retentive  stability  through  friction  between  the  two 
interacting  parts  of  the  attachment,  which  when  it  occurs 
cannot  be  readily  corrected;  and,  that  a  high  degree  of 
skill  is  necessary  for  the  exact  parallelism  which  must  be 
obtained  when  two  attachments  are  utilized  upon  one 
bridge  piece.  The  successful  utilization  of  any  of  these 
devices  depends  upon  the  judgment  displayed  in  the  se- 
lection of  the  attachment,  and  in  the  correct  appreciation 
of  the  conditions  to  which  the  application  is  to  be  made. 

The  '* Roach"  Attachment. — The  device  introduced 
by  Dr.  F.  E.  Roach  has  received  quite  a  general  endorse- 
ment, and  is  regarded  as  the  best  of  the  methods  sug- 
gested for  effecting  the  removable  principle  in  bridge- 
work. 

The  Roach  attachment  consists  of  two  parts  (Fig. 
281),  the  slotted  round  tube  constructed  of  26-gaugo  clasp 
metal,  and  the  ball  and  projecting  stem.  The  projecting 
stem  has  a  shoulder  near  the  ball  which  sets  against  the 
slotted  portion  of  the  tube,  while  the  end  of  the  stem  is 
provided  with  a  large  head  that  secure  anchorage  may 
easily  be  made  when  the  device  is  utilized  in  vulcanite 
work. 

When  applied  to  bridge  work  the  procedure  is  as 
follows :  Having  the  shell  crown,  or  any  other  form  of 
abutment  piece,  in  position,  a  wax  bite  and  plaster  im- 
pression are  taken  with  the  abutment  pieces  in  position. 
Prior  to  forming  the  model  a  thin  layer  of  wax  may  be 
flowed  into  the  interior  of  the  crowns.    The  crowns  are 
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removed  from  the  model,  the 
wax  from  their  interior  re- 
moved, after  whieli  they  are 
replaced  upon  the  model  and 
the  tube  portion  of  the  device 
is  waxed  in  position.  The 
crown  with  the  tube  portion  of 
tiie  attachment  waxed  in  position  ia  then  removed  from 
the  model  and  the  retention  in  position  made  permanent 
by  means  of  solder.  A  siiddle  may  now  be  constructed 
for  each  side  according  to  the  method  previously  in- 
dicated, and  when  its  adajitatlon  to  the  model  with  the 
crowns  in  position  is  ns  desired,  the  ball  jjortion  of  the  de- 
vice is  adjusted  to  its  ])roper  position  upon  the  saddle, 
and  secured  with  wax.  The  saddle  with  the  second  part 
of  the  device  attached  to  it  is  removed  from  the  model, 
invested  and  soldered.  When  this  step  of  the  procedure 
has  been  satisfactorily  attained,  the  saddles  are  replaced 
ujwn  the  model  and  the  lingual  bar  fitted  and  attached  to 
them,  as  outlined  in  the  consideration  of  bridgework. 
The  abutment  crowns  with  one  portion  of  the  Roach  at- 
tachment soldered  in  position,  and  the  saddles  now  united 
by  the  lingual  bar,  with  the  sccoml  portion  of  the  attach- 
ment soldered  in  place,  are  now  adjusted  to  position  in 
the  mouth  and  a  bite  and  im])ression  taken.  The  case  is 
then  completed  after  tlie  manner  previously  discussed. 

In  some  instances  the  two  parts  constituting  the 
"Roach  attachment"  may  Ik-  reversely  applied,  i.  e.,  the 
ball  and  stem  portion  may  be  tlirectly  cemvntcd  to  the 
iootli  or  attached  to  the  altutmcnt  piece,  and  the  tnbe  por- 
tion attached  to  the  appliance.  This  plan  may  be  fol- 
lowed where  the  cnspid  teetli  are  utilized  as  the  nbut- 
raentw  "Where  the  ball  and  stem  portion  is  directly  at- 
tached to  the  tooth,  a  hole  is  drilled  into  the  tooth  to 
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exactly  accommodate  the  stem  i)art  of  the  device  with  a 
drill  i)rovided  for  this  purpose,  and  the  oi)ening  of  the 
hole  enlarged  to  receive  the  shoulder  ui)on  the  stem,  that 
a  smooth  relation  may  be  obtained. 

The  shoulder  upon  the  end  of  the  stem  should  be 
ground  off  and  the  stem  ground  flat  and 
roughened  to  prevent  loosening.  ( Fig.  282. ) 
The  tube  will  have  to  be  attached  to  the  ap- 
pliance in  these  cases  by  means  of  projecting 
wire  or  plate. 

The  superiority  of  the  **  Roach  attach- 
ment" is  so  clearly  evident  as  to  render  use- 
less the  consideration  of  the  many  devices 
that  have  been  introduced  for  a  similar  pur- 

^  Fig    282. 

pose.    But  as  several  of  these  have  been  suc- 
cessfully applied,  and  for  the  sake  of  completeness,  a 
short  description  may  not  be  out  of  place. 

The  Condit  Attachment. — This  device  consists  of  a 
slotted  gold  clasp  tube  (a)  open  at  both  ends  which  is 
to  be  soldered  to  the  abutment  crown.  A  telescoping 
tube  called  the  shield  (b),  open  at  one  side  and  end,  con- 
tains a  round  pointed  pin  (c)  which  projects  from  the 
center  of  the  closed  end,  also  a  V-shaped  metal  projec- 
tion (d)  attached  to  the  side  opposite  the  opening  for 
the  purpose  of  securing  attachment  to  vulcanite  appli- 
ances, but  is  not  used  in  metal  work.  The  i^in  of  the 
telescoping  tube  passes  into  tlie  smaller  tube  (a)  and  is 
firmly  held  by  the  latter.  It  will  be  observed  that  the  sur- 
face contact  between  the  two  parts  of  the  device  is  much 
greater  here  than  in  the  Roach  attachment,  allowing  prac- 
tically no  play,  and  when  two  attachments  are  utilized  for 
one  appliance  perfect  i)arallelism  must  be  secured.  Fig. 
283  illustrates  the  device  and  its  utilization  in  special 
cases. 
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The  Gbiswold  Attacrment. — The  so-called  '*Gris- 
wold  System,"  which  baa  been  emphatically  praised  in 
many  (|uarters  for  its  practical  and  quite  general  appli- 
cation, consists  of  three  tyjies  of  anchorage  known  as 
the  "spring  studs,"'  "U"  spring,  and  the  "V"  attach- 
ment. Of  tliese  the  two  fomier  have  been  found  to  he  en- 
tirely unsatisfactory,  and  are  now  discarded,  the  "V"  at- 


r 


taehment  alone  being  utilized.  The  "V"  attachment 
consists  of  two  telescoping  V-shaped  open  tubes  with  cor- 
rugated sides,  one  of  which  is  attached  to  the  ahnt- 
nient  jnece,  the  other  to  the  removable  ap])lianc»'.  Fig. 
284  illustrates  the  attachments  and  tlieir  relation  to  the 
abutment  ])iece.s. 

Connected  Abutments.— In  discussing  the  mechanical 
princijiles  underlying  the  application  of  bridgework  it 
was  noted  that,  iu  utilizing  two  or  more  natural  teeth  to 
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support  ail  appliance  to  whioh  missing  teeth  were  at- 
twched,  the  ahiitnifiit  teeth  were  subjected  to  an  addi- 
tional strain,  and  that,  when  the  construction  of  the 
piece  in  this  regard  was  well  planned,  no  untoward  re- 
sults followed;  pathological  conditions,  however,  might 
t)e  induced  if  the  altiitmeut  teeth  were  made  to  bear  an 
excessive  struiu,  or  if  their  retentive  struetnres  were 
already  impaired  the  strain,  which  under  normal  con- 
4itioii8  would  in  no  manner  impair  the  integrity  of  the 
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abutment  teeth,  might  easily  end  in  disaster  when  applied 
to  imimired  teeth,  if  no  provisions  were  made  to  assist 
such  teeth.  This  assistance  is  rendered  by  connecting 
the  loosened  abutment  roots  before  adjusting  the  bridge, 
and  when  this  is  done  even  impaired  abutment  roots  may 
render  service  for  a  munber  of  years. 

Dr.  Fos.tume'fi  Method. — Dr.  F.  L.  Fossume  has  sug- 
gested several  methods  of  uniting  abutment  teeth,  equally 
applicable  to  loosened  or  normal  teeth.  The  abutment 
teeth  are  provided  with  abutment  ])ieces  according  to 
indicHtions,  and  the  abutment  pieces  are  united  by  means 
of  a  heavy  piece  of  sijuare  iridio-plntinum  wire.  This 
is  adjusted  to  the  natnral  teeth,  cemented  in  position,  and 
an  impression  taken.  A  gold  or  platinum  saddle  is 
Swage*!  to  fit  over  the  bar  and  against  tlie  gum  tissue. 
Telescoping  crowns,  clasps,  or  any  other  device  having 
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been  previously  constructed  to  which  the  saddle  is  at- 
tached, and  later  the  missing  teeth,  are  added  to  the 
saddle. 

Fig.  285  is  a  model  with  the  appliance  uniting  the 
cuspids,  and  above  it  is  the  removable  piece  with  the 
missing  incisors  in  position.  In  this  case  the  pulps  are 
to  he  removed  from  the  cuspids,  the  canals  treated  and 
filled,  and  fitted  with  iridio-platinum  posts.  Gold  plate 
24-k.  36  gauge  is  next  adapted  to  the  Ungual  surfaces  of 
the  cuspids  and  iridio-platinum  posts  pressed  through 
the  gold  plate  into  their  position  in  the  canals,  and  at- 
tached to  the  gold  plate 
with  hard  wax.  Each 
post  is  separately  united 
to  the  plate  with  solder, 
and  the  gold  jilate  rein- 
forced. These  are  re- 
turned to  their  position 
upon  the  natural  teeth 
and  adapted  as  desired. 
An  impression  is  nest 
taken,  the  abutment 
Fiu.  2«5,  pieces     withdrawn,    and 

upon     the     model    the 
connecting     bar     fitted     and     soldered     to     position. 
When  this  has  l)een  satisfactorily  attained,  the  united 
pieces     are    again 
])laced  in  position, 
an  ini  press  s  i  on 

taken,  and  the  con-         ^^^    ,^^^^ 
nectiug    bai    fitted         ^|^^  ,J^^     fi 


and  attached  to 
the  abutment 
pieces.     Later  the 


'-^^^«S»i„ 
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missing  teeth  are  added  to  the  saddle,  as  previously 
stated. 

Fig.  286  illustrates  a  case  for  the  posterior  part  of  the 
mouth,  the  saddles  being  supplied  with  <;lus[)s  fitted  to  the 
abutment  pieces. 

The  principle  of  the  bar  attachment  is  also  applicable 
in  those  cases  where  the  posterior  abutment  is  absent. 
Fig.  287  is  similar  to  the  preceding  illustration  excepting 
the  absence  of  the  posterior  abutment.  For  this  case  a 
shell  crown  is  adapted  to  the  bicuspid  tooth,  to  wjiich  is 
soldered  the  iridio-jilatinum  bar  extending  beyond  the 
tooth  along  the  ridge  for  about  the  distance  of  the  next 
tooth ;  at  the  end  of  the  bar  a  crossbar  is  soldered  to  form 
a  T,  as  shown  in  the  accompanying  illustration.  The 
cuspids  are  prepared 
for  a  plate  and  jiost 
attachment.  The  sad- 
dle is  then  swaged  to 
engage  the  bar,  and  a 
suitable  clasp  fitted  to 
the  gold  crown  is  next 
soldered  to  the  saddle. 
The  cuspid  root  ■  is 
provided  with  a  cap 
and  tube,  and  the 
"split  post"  and  porcelain  tooth  are  attached  to 
the  saddle.  The  missing  teeth  are  then  attached  to 
the  saddle  after  any  of  the  methods  previously  dis- 
cussed: 

Porcelain  Bridgework.— The  esthetic  possibilities 
realizable  through  the  application  of  jiorcelain  in  den- 
tal bridge  construction  has  always  been  the  magnet  for 
the  creative  ingenuity  of  those  endeavoring  to  reach  the 
highest  standards  in  replacing  lost  teeth,  and,  although 
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this  field  of  dental  effort  has  not  reached  the  state  of 
general  practical  application  to  be  observed  in  other 
directions,  it  nevertheless  is  not  entirely   wanting  in 
usefulness  when  its  utilization  is  based  upon  a  sound 
appreciation  of  all  the  related  factors.     The  inherent 
defect  of  porcelain  is  its  brittleness,  and  in  bridge  con- 
struction this,  in  a  measure,  can  be  compensated  for  if 
the  conditions  allow  of  the  use  of  a  sufficient  bulk  of  ma- 
terial.   Hence  the  essential  prerequisites  for  its  employ- 
ment are  associated  with  the  factors  of  location,  resorp- 
tion, and  occlusion.    In  other  words,  if  the  esthetic  de- 
mands of  the  case  are  of  paramount  importance,  and 
if  a  sufficient  bulk  of  material  can  be  utilized,  a  porcelain, 
oridge  may  be  constructed.     The  recent  advancements^ 
however,  in  dental  bridge  construction  made  i)ossible' 
with  the  introduction  of  the  rejjlaceable  tooth  and  the 
casting  process  may  seriously  question  the  advisability 
of  constructing  a  porcelain  bridge  at  any  time.    Modern 
bridgework  has  reached  a  high  state  in  the  esthetic  re- 
quirements of  replacing  lost  teeth,  and,  while  perhaps 
not  quite  as  effective  in  this  regard  as  the  porcelain 
bridge  may  be  made  to  be  in  some  instances,  generally 
it  should  be  preferred  as  a  method  of  substitution,  be- 
cause of  its  greater  stability  and  the  far  greater  con- 
venience in  making  repairs.     When  these  two  factors 
are  viewed  in  the  importance  to  which  they  are  justly 
entitled,  aside  from  the  simplicity  of  technique  which 
obtains  in  the  ])resent  general  method  of  bridge  con- 
struction  in   comparison  to   that   of   the   all   porcelain 
bridge,  as  i)reviously  stated,  it  may  seriously  be  ques- 
tioned if  this  method  of  replacement  should  be  adopted 
at  any  time.    But  a  case  may  present  where  the  highest 
esthetic  possibilities  are  of  such  paramount  importance 
that  all  other  considerations  are  subordinated ;  therefore, 
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a  consideration  of  the  technique  of  porcelain  bridge  con- 
struction may  prove  useful. 

Procedure. — The  abutment  roots  are  prepared  in  the 
usaal  manner,  and  the  band  prepared  from  platinum  28 
gauge.  The  ends  of  the  hand  should  be  lapped  and 
United  with  platinum  solder.  This  prevents  the  opening 
of  tho  joint  in  the  fusing  of  the  porcelain,  which  is  like- 
ly to  occur  if  these  precautions  are  not  taken.  The  Soor 
and  post  are  then  added  to  the  band,  the  floor  being 
prepared  from  31i  gauge  platinum,  and  the  post  from 
the  usual  14-16  gauge  iridio-platinum  wire.  With  the 
caps  in  their  proper  position,  the  bite  and  impres- 
sion are  taken,  and  prior  to  pouring  the  model  melted 
wax  should  be  flowed  into  the  interior  of  the  cap  and 
upon  the  surface  of  the  post,  to  facilitate  subsequent 
removal  from  the  model.  After  the  model  has  been 
poured  and  separated  from  the  impression,  and  with  the 
■wax  bite  in  position,  both  are  adjusted  upon  the  articu- 
lator; later  suitable  facings  are  selected  and  ground  to 
the  requirements  of  the  case.  As  i)latinum  is  not  a 
rigid  metal,  the  facing  to  be  adapted  to  the  cap  should 
be  ground  so  that  it  may  overlap  the  labial  portion  of 
the  band  and  sujiport  it  in  this  region.  A  second  pre- 
caution to  be  observed  in  grinding  the  facings  is  that 
they  should  not  be  in  actual  contact  with  each  other,  in 
order  that  space  may  exist  to  accommodate  their  ex- 
pansion during  the  soldering  process,  avoiding  their 
fracture.  Wlien  the  facings  have  been  ground  to  meet 
all  the  requirements,  the  caps  are  removed  from  the 
model  by  moderately  beating,  the  wax  from  their  in- 
terior burnt  out,  after  which  they  may  be  replaced  upon 
the  model,  and,  if  they,  as  well  as  the  facings,  are  in  sat- 
rtory  position,  the  relation  is  secured  with  hard  was, 
biece  removed  from  the  model  and  invested.    The  in- 
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vestment  should  be  strong  enough  to  resist  the  force 
later  applied  in  bending  the  pins  to  the  connecting  bar 
prior  to  the  soldering. 

When  the  investment  has  set  the  lingual  surfaces  of 
the  facings  are  cleared  of  all  investment  material,  ex- 
cepting a  slight  overhanging  portion  at  the  cervical  and 
incisal  region,  which  is  necessary  to  i)revent  their  dis- 
placement during  the  soldering  process.    Iridio-platinuni 
wire  of  al)out  16  gauge  is  next  adjusted  to  the  facings, 
so  that  when  the  pins  are  bent  over  they  will  be  in  con- 
tact with  the  connecting  bar,  and  the  attachment  with 
solder  may  be  made.    If  no  saddle  is  uj^ed,  which  is  the 
plan  of  construction  imder  ])resent  consideration,  it  is 
best  not  to  have  the  connecting  bar  in  direct  contact 
with  the  facings,  for  the  reason  that  a  stronger  porce- 
lain addition  may  be  made.    Small  pieces  of  investment 
compound  may  l)e  placed  upon  the  facings  to  prevent::, 
the  bar  coming  in  actual  contact  with  the  i3orce— 
lain.     Fig.  288  shows  the  relation  of  the  bar  to 
the  facing.    If  the  l)ar  is  placed  in  direct  contact 
with  the  facing,  and  the  i)orcelain  added  as  in- 
'  dicat(Ml  by  the  dotted  line,  the  weakness  of  the 
finished  ])iece  is  evident,  the  thin   section  of  i)orcelain 
above  the  bar  easily  l)reakin<»:  away  even  under  moderate 
stress. 

When  the  bar  and  ])ins  of  the  facings  have  l^een  sat- 
isfactorily adjusted,  the  case  is  slowly  heated  and  sol- 
dered with  i)]atinum  solder.  When  this  step  of  the  pro- 
cedure has  been  comj)leted,  the  case  is  allowed  to  cool, 
after  which  tlu*  united  facings  are  removed  from  the  in- 
vestment ])Uuhh1  in  the  acid  bath  for  a  sufficient  length  of 
time  to  remove  all  foreign  matter,  and  the  piece  further 
finished  bv  means  of  stones  and  disks  for  the  addition 
of  the  porcelain.     Suitable  body  is  selected,  mixed  with 


REMOVABLE   BRIDGEWORK  739 

distilled  water,  and  applied  in  a  manner  to  conform  to 
all  the  indications,  and  the  case  completed  after  the  man- 
ner discussed  in  the  consideration  of  the  porcelain  inlay. 
^Vhen  completed  all  the  metal  excepting  a  portion  of 
the  band  is  covered  with  porcelain,  and  ideally  meets  the 
esthetic  demands  of  the  case. 

In  those  cases  where  a  molar  is  used  as  the  posterior 
abutment  and  it  is  considered  advisable  to  utilize  the 
telescope  crown,  this  obviously  must  be  constructed  of 
platinum.  The  band  should  be  constructed  of  28  gauge 
platinum  plate,  and  the  cusps  when  attached  should  be 
reinforced  with  platinum  solder.  In  adjusting  the  lin- 
gual bar  to  the  facings,  provision  should  be  made  that 
its  flattened  end  may  extend  across  the  lingual  surface 
of  the  molar  crown  for  some  distance,  thereby  obtain- 
ing the  maximum  strength  for  the  piece  when  the  at- 
tachment is  completed  with  solder. 

If  serious  objections  are  made  by  the  patient  to  the 
color  of  platinum,  the  case  may  be  constructed  by  form- 
ing a  cap  of  platinum  for  the  molar,  and  when  the  porce- 
lain has  been  added  a  gold  shell  crown  may  be  formed 
and  soldered  to  the  platinum  cap,  also  to  the  piece  of 
platinum  which  has  been  extended  upon  the  approximat- 
ing portion  of  the  adjacent  tooth. 


CHAPTER   XXXIV 

CAST  DENTURES  OF  ALUMINUM  AND  FUSIBLE  ALLOYS 

The  great  changes  brought  about  by  the  casting 
method  in  the  general  technique  of  crown  and  bridge- 
work  have  also  extended  to  the  construction  of  dentures 
of  aluminum  and  fusible  alloys,  and  the  perfection  of 
the  casting  method  is  as  noticeable  in  the  results  ob- 
tained in  the  type  of  construction  here  under  consid- 
eration, as  it  is  in  relation  to  crown  and  bridge  con- 
struction. It  has  long  been  realized  that  the  most  de- 
sirable adaptation  is  secured  when  the  base  of  the  den- 
ture is  made  to  conform  directly  to  the  cast,  which  in 
metal  dentures  involves  the  principle  of  casting. 

ALUMINUM 

The  many  valuable  qualities  jmssessed  by  aluminum, 
its  inoxidability,  low  fusing  point  (1,300°  F.),  malleabil- 
ity, and  ductility,  its  unchanging  color  in  the  mouth,  and 
especially  its  lightness  (S.  G.  2.56),  have  particularly 
commended  it  as  a  metallic  base  for  dentures,  but  the 
swaged  aluminum  ])late  does  not  meet  the  requirements 
of  a  satisfactory  denture,  which  fact  was  soon  learned 
after  its  attempted  utilization.  Hence,  many  efforts 
have  been  made  to  conform  the  molten  metal  directly 
to  the  cast  bv  the  diflferent  methods  introduced  from 
time  to  time;  but,  as  those  are  more  or  less  imperfect 
in  the  results  obtained  and  also  require  the  use  of  an 
apparatus  quite  complicated,  in  comparison  to  the  pres- 
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^nt  method,  the  principle  of  construction  did  not  enlist 
the  favor  of  many  practitioners  until  the  present  time. 

The  first  attemi)t  to  cast  aluminum  was  made  by  Dr. 
*T.  B.  Bean  of  Baltimore  nearly  fifty  years  ago.  Dr. 
13ean  utilized  a  column  several  inches  high  which  was 
filled  with  the  molten  metal,  and,  notwithstanding  its 
lightness,  the  weight  of  the  column  of  metal  in  some 
cases  forced  the  lower  part  to  an  accurate  reproduction 
of  the  mold. 

Later  Dr.  C.  C.  Carroll  of  Meadville,  Pa.,  devised 
a  method  for  casting  aluminum  under  pressure,  and 
claimed  that  by  alloying  it  to  control  shrinkage  it  could 
be  cast  directly  to  the  teeth.  For  upper  dentures  he 
recommended  the  follo^ving  formula: 

* 

Aluminum 98  per  cent. 

Platinum   

Silver    2  per  cent. 

Copper    

The  fusing  point  and  specific  gravity  of  the  alloy  closely 
resemble  those  of  aluminum. 

For  lower  dentures  he  recommended  an  alloy  of 
aluminum,  tin,  copper,  and  silver,  the  fusing  point  of 
which  is  about  700^  F.,  and  the  specific  gravity  7.5. 

The  alloy  intended  for  upper  dentures  must  be  cast 
under  pressure.  That  intended  for  lower  dentures  may 
be  cast  without  pressure.  The  pressure  was  obtained  by 
a  blast  of  air  conveyed  through  a  rubl)er  tul)e  by  com- 
pressing a  bulb,  the  tubing  being  attached  to  the  cup  con- 
taining the  molten  aluminum.  Fig.  289  illustrates  the 
Carroll  apparatus. 

Followinjs:  the  Carroll  apparatus,  Dr.  Zellar  intro- 
duced his  device  for  casting  aluminum,  which  differed 
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from  the  Carroll  apjiaratus  in  having  the  crucible  and 
flask  permanently  attached.  The  furnace  is  also  ar- 
ranged in  two  parts.  The  lower  portion  is  utilized  for 
heating  the  flask  and  investment,  the  upi>er  for  melting 
the  metat.  Atmospheric  pressure  is  utilized  for  forcing 
the  molten  metal  into  the  mold. 

Despite  the  enthusiasm  of  the 
inventors  of  these  apparatuses, 
the  practice  they  advocated  was 
espoused  by  but  a  few,  as  the 
process  was  somewhat  involved, 
and  the  final  result  too  uncertain. 
More  recently  Dr.  R.  C.  Brophy 
introduced  his  method  of  jarring 
the  aluminum  into  the  mold  for 
which  greater  simplicity  is  claimed, 
with  an  increased  rate  of  success- 
ful results. 

Dr.  Bropliy  describes  his  meth- 
od as  follows: 

"In  my  alloy  I  use  5  per  cent. 
of  silver.  My  method  of  introduc- 
ing the  metal  into  the  matrix  is 
extremely  simple.  After  the  case 
has  become  thoroughly  dried  out 
and  heated,  which  is  evidenced  by 
Textbook  of'  Prosthetic  tlic  flask  becouiiug  red  hot,  I  plaoe 
'^"  '^  '^'  the  ingot  of  metal  in  the  crucible, 

which  is  attached  to  the  flask,  similar  to  Carroll's  (Fig. 
289),  and  hold  until  the  metal  fuses.  With  tongs  I  lift 
the  flask  from  the  furnace  and  sharply  jar  or  jolt  it  on 
the  bench.  This  jolting  1  find  to  be  all  that  is  necessary 
to  inject  the  metal  into  the  matrix.  If  the  case  is  thor- 
oughly dried  and  boated  the  casts  will  be  perfect  nine 
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times  out  of  ten."     Fig.  290  illust rates   Brophy's  ap- 
paratus. 

Not  until  the  simplicity  and  effectiveness  of  the  cast- 
nietboil,  a«  jiracticed  to-day  in  relation  to  inlays, 
'own  and  bridgework,  began  to  be  generally  realized 
was  the  attempt  made  to  utilize  a  similar  process  in  tlie 
easting  of  almiiiniim  ])lates,  the  metal  being  forced  into 
the  mold  either  by  centrifugal  force,  by  atmospheric 
pressure  following  tlie  exliaustion  of  air  from  the  mold, 
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Tcxlbook  of  I'roBl.lielir  Denttal.ry, ") 

by  com])ressed  air.  siniiiar  to  the  methods  adopted 
^r  constructing  inlays,  or  the  different  parts  for  crown 
and  bridgework. 

I>r.  Robert  SejTnonr  of  Philadelphia  has  introduced 
a  method  for  casting  aluminum  dentures  which  has  been 
very  favorably  received,  and  whereby  uniformly  success- 
ful results  have  been  obtained.  Dr.  Seymour  utilizes 
a  simple  casting  device  fitted  with  a  plunger  cap  which 
is  packed  with  moist  asbestos  fiber  and  brought  in  con- 
tact with  the  flask.  Another  favorable  feature  of  Dr. 
Seymour's  method  is  the  opening  of  the  flask  after  be- 
lieated,  and  the  removal  of  all  the  softened  wax 
pting  that   remaining  in    the  gateways  and  sprue. 
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The  open  flask  makes  it  easy  to  remove  the  wax  and  to 
completely  combust  all  the  remaining  was,  which  other- 
wise would  be  likely  to  interfere  with  the  fonuatioD 
of  an  exact  casting.  The  fact  that  this  could  not  be 
done  as  advantageously  in  the  previously  mentioned 
methods  may  account  for  the  failures  unexpectedly  en- 
countered, similfir  to  the  failures  of  inlays,  when  pre- 
pared without  first  completely  combusting  the  wax 
model.  Dr.  Seymour  describes  his  method  as  follows: 
"A  plaster  impression  is  taken  of  the  case  in  the 
usual  manner,  and  if  a  vacuum  chamber  or  relief  is 
needed  it  is  cut  in  the  impression.  This  is  then  given 
a  thin  coat  of 
equal  parts  shellar 
and  sandracb  and 
when  thoroughly 
dry  an  additional 
coat  of  sandracb 
varnish.  When 
quite  dry  a  model 
of  siles  and  pla.s- 
ter  in  the  propor- 
tion of  three  of  the 
former  and  one  of 
the  latter  is  made, 
always  taking  the 
precaution  to  thoroughly  .soak  the  impression  in  water  lie- 
fore  running  the  model  (Fig.  291). 

"The  silex  I  use  for  this  purpose  is  a  slightly  coarser 
grade  than  that  used  for  inlay  investment.  This  will 
give  a  harder  model  and  still  produce  a  smooth  surface 
on  the  casting.  The  plate  is  now  waxed  in  the  usual 
way,  using  tennax  wax,  as  it  is  thinner  than  the  ordinary 
base  plate. 
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''The  following  additions  will  be  noted  in  Fig.  No. 

"(i)  Plate  spurred  or  scored. 

"(b)  Wax  riin  inside  and  out. 

"(c)  Gateways. 

"(d)  Sprue. 

"The  sprue  may  Ik;  a  No.  10  ftnre,  as  shown  in  the 


lUnBtration,  but  we  prefer  a  short  wax  sprue,  as  shown 
in  tlie  next  illustration  {Fig.  293). 

"The  plate  being  ready  to  invest,  it  is  wise  to  place 
it  in  water  and  allow  it  to  absorb  all  it  will  take  up.  The 
case  is  now  invested  iu  the  lower  half  the  same  as  an 
Unary  rubber  case,  bringing  the  investment  to  the  edge 
!  wax.    When  this  is  properly  trimmed  place  a  V- 
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shaped  gruove  t'licircliiig  tlie  mudel  a  short  distaiit'e  from 
the  wax.  This  surface  is  now  iriven  a  slight  ront  with  oil 
iifterward  brushed 
lightly  over  wilh 
powdered  s  o  a  p- 
stone;  where  the 
riigse  surface  has 
been  transferred 
hy  means  of  tin 
foil,  as  in  the  case 
shown,  this  tin 
.should  also  he 
slightly  niled. 

"The  second 
half  of  the  flask  is 
now  placed  in  position  filled  with  investmeut,  laking  the 
precaution  to  shake  it  well  to  place;  while  this  is  still  soft 
a  reeess  is  eut  away  in  tlie  central  oi)ening  of  the  flask, 
until  the  short  wax  sprue  is  exposed;  this  fonns  a 
crucible  for  the  subsetiuent  melting  of  the  metal.  After 
the  investment  has  become  hard  the  tlask  is  subjected  to 
dry  heat  for  a  few  moments  and  separated;  the  entiro 
base  plale  of  wax  is  readily  removed,  and  the  only  por- 
tion of  wax  left  to  be  burned  out  is  that  contained  in  the 
gateways  and  sprue.  The  ease  is  now  heated  on  thf 
furnace,  and  if  any  carbon  is  left  on  the  surface  of  the 
model  it  can  be  readily  removed  with  the  blow  pipe,  as 
the  entire  surface  is  exposed  and  has  a  great  advantage 
over  the  closed  flask  method,  as  it  is  difficult  to  burn  out 
such  a  large  quantity  of  wax;  and  if  this  is  not  done  the 
resulting  cast  is  a  failure.  This  is  true  in  both  systems 
of  casting,  where  pressure  is  placed  directly  against  the 
molten  metal,  or  where  the  method  of  creating  a  vacuum 
is  used. 


"WTien  the  case  is  hot,  the  upper  part  of  the  flask 
is  again  placed  in  position,  and  it  will  Jocate  itself  by 
means  of  the  V-shaped  depression  which  w.-is  cut  in  the 


first  half,  as  the  second  half  of  the  flask  will  have  its 
counterpart.  It  also  forms  a  guard  to  prevent  escape 
of  the  metal  from  the  flask. 

"Fig.  294  shows  a  crossed   section  of  case  at  this 
stage.    The  cup  is  now  placed  on  the  base  of  the  machine 
and  the  jihmger  cap 
placed  firmly  against 
it  for  the  ]»ermanent 
adjustment    of    t  li  e 
fla.sk.     The   metal    is 
now  heated  iu  the  re- 
cess prepared  for  it, 
and  when  thorouglily 
melted  the  casting  is   i 
made     by     packing 
moist    asbestos    fiber 
in  the  plunger  cap  of 

the  machine  and  bringing  it  gently  but  firmly  against  the 
flask.    When  the  metal  is  cold,  remove  and  cut  away  the 
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gateways,  leaving  a  small  portion  remaining  to  help  re- 
tain the  rubber.  The  teeth  are  placed  by  means  of  the 
rubber  attachment. 

'*The  advantages  of  this  method  over  the  swaged 
plate  are  as  follows : 

*'l.  Better  adaptation,  especially  in  undercut  cases, 
as  the  case  is  cast  direct  on  the  original  model. 

**2.  It  is  stronger,  as  a  rim  is  carried  not  only  on  the 
outside  edge  of  the  plate,  but  also  on  the  lingual  surface 
a  short  distance  from  the  teeth;  the  plate  can  also  be 
varied  in  thickness  according  to  the  strain. 

*'3.  Better  anchorage  for  the  teeth." 

The  above  method  affords  a  satisfactory  and  simple 
means  of  casting  aluminum,  superior  to  the  results  ob- 
tainable by  previous  methods.  As  commercial  alumi- 
num is  supplied  in  i^urer  form,  eliminating  its  contam- 
ination by  iron  and  other  metals,  so  will  the  deteriora- 
tion commonly  noticed  when  the  impure  product  was 
formed  into  i)lates  and  placed  in  the  mouth  be  a  thing 
of  the  past,  and  with  the  effective  means  at  our  com- 
mand, made  so  with  the  advent  of  the  casting  process, 
for  casting  the  metal  to  the  form  of  the  mold,  this  type 
of  denture  is  likely  to  find  increasing  favor  with  many 
practitioners. 

FUSIBLE  ALLOYS 

In  the  use  of  the  term  ^* fusible  alloy"  reference  is 
usually  made  to  such  alloys  as  Watt's,  Weston's,  Mof- 
fat's, etc.,  which  are  proprietary  jDreparations ;  hence 
their  composition  is  not  definitely  known;  or  to  the  fol- 
lowing alloys,  the  fomuilre  for  which  have  been  given  to 
the  profession: 

Kingsley's  Alloy — Tin,  16  ounces;  bismuth,  1 
ounce. 
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Reese's  Alloy — Tin,  20  parts;  gold,  1  part;  silver,  2 
parts. 

Bean's  Alloy — Tin,  95  parts;  silver,  5  parts. 

These  alloys  are  mostly  utilized  in  cases  of  full  lower 
dentures,  where  weight  is  the  desirable  quality  of  the 
denture,  and  which  cannot  be  obtained  in  the  use  of 
aluminum. 

For  upper  dentures  the  fusible  alloys  are  too  heavy; 
therefore,  never  advantageously  utilized. 

In  constructing  a  fusible  alloy  denture  the  impres- 
sion is  taken  in  the  ordinary  manner,  and  the  cast  pre- 
pared from  an  investment  compound.  About  equal 
parts  of  plaster  and  sand  may  be  used  as  the  compound 
for  forming  the  cast,  or  marble  dust,  asbestos,  and  other 
substances  may  be  substituted  for  the  sand.  Whiting 
is  preferred  by  some,  as  it  gives  a  smoother  surface  to 
the  cast. 

The  base  plate  and  bite  are  prepared  as  previously 
indicated,  and  when  satisfactorily  arranged  upon  the  ar- 
ticulator the  teeth  are  selected  and  placed  in  their  proper 
positions.  As  the  alloy  which  takes  the  place  of  the  base 
plate  is  much  heavier  than  vulcanite,  but  the  thinnest 
layer  of  wax  or  modeling  compound  is  formed  into  the 
base  plate,  and  the  least  quantity  of  wax  is  used  to  attach 
the  teeth  to  the  base  plate  consistent  with  the  require- 
ments of  the  case. 

The  trial  plate  and  teeth  arranged  upon  it  may  now 
be  tried  in  the  mouth,  and  if  found  to  be  satisfactory  the 
case  is  returned  to  the  cast  and  secured  in  position  by 
melting  the  wax  along  the  alveolar  border  with  a  hot 
spatula. 

The  flasks  (Figs.  296,  297)  into  which  the  molten 
metal  is  poured  are  formed  so  that  a  column  of  metal 
will  force  that  first  poured  into  all  parts  of  the  mold. 


750 


CAST    DENTURES 


The  weight  of  the  alloy  easily  aceomiilishes  this.    The 

procedure  is  as  follows: 

The  lower  imitioii  of  the  flask  is  placed  ujkid  a  piece 
of  smooth  glass,  ami 
the  east  placed  there- 
in. The  iuvestmenl 
compound,  a  similar 
preparation  to  lliat 
used  in  eonstruotbg 
1  tlie  east,  is  mixed, 
'  and  the  east  invest- 
ed. When  set  the  in- 
vestment is  triinnieii 
so  that  the  mold  will 
part  at  the  upper 
border  of  the  haR- 
plate. 
For  the  Watt  flask  the  pouring  and  vent  fiates  nre 

prepared    as    shown 

in  Fig.  298. 

The  investment  in 

the  lower  half  of  tlie 

flask  is  eoatt'd  with  a 

thin  mixture  of  wliit- 

ing,  and  when  dry  a 

thin  layer  of  shellac 

varnish     is    applied. 

This   prevents    adhe- 
sion of  tlie  investing 

material  of  the  other 

half    of    the    flask.  

This  is  now  carefully  filled  with  the  iuveatuieut  material 

after  heing  adjusted  to  position,  and  the  upj)er  surface 

made  smooth.     When  the  material   has   hardened  the 
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flask  is  warmed,  the  two  halves  sejmrated,  and  the  wax 
removed.  Boiling  water  should  be  poured  into  the  mold 
to  remove  particles  of  wax  adhering  to  the  pins,  or  that 
may  remain  in  other  portions  of  the  mold,  The  posi- 
tion of  the  gates  in 
the  upper  half  of 
the  Bask  being 
clearly  indicated  by 
the  ridges  formed 
by  the  investing 
mil  terial  running 
into  the  lower 
gates,  the  ridges 
are  trimmed  down, 
and  tlie  gates  cut  in 
the  upper  portion 
of  tlie  flask  to  cor- 
respond to  those 
previously  formed 
in  the  lower  portion. 
When  the  wax 
has  been  thoroughly  removed,  and  the  gates  prepared  as 
indicated,  the  two  halves  of  tlie  flask  iire  fastened  to- 
gether, and  the  joint  between  them  carefully  closed  with 
investment  material  to  prevent  escHpe  of  the  alloy.  The 
investment  material  is  next  thoroughly  dried  out  by  sub- 
jecting it  to  a  low  heat,  and  when  all  the  moisture  is  re- 
moved the  case  is  ready  for  the  pouring  of  the  alloy. 

The  metal  is  placed  in  an  iron  ladle,  and  as  soon  as 
it  is  molted  it  is  poured  into  the  mold  while  the  latter 
is  still  hot.  The  nearer  the  temperature  of  the  mold  is 
to  the  melting  point  of  the  alloy  the  finer  will  be  the 
|Bt.> 
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When  the  flask  has  cooled  it  is  opened  and  the  east- 
ing removed.  The  surplus  portion  is  sawed  off,  and  the 
denture  smoothed  down  with  files  and  sand  paper  and 
polished  first  with  powdered  pumice  and  then  with  chalk. 
If  the  base  plate  and  the  wax  uniting  the  teeth  to  the 
base  plate  have  been  made  perfectly  smooth,  consider- 
able time  may  be  saved  in  the  final  polishing  process. 

Eepairs  can  be  made  in  this  type  of  denture  by  pre- 
paring a  dovetail  space  for  the  pins,  fitting,  and  waxing 
the  tooth  in  position.  The  case  is  then  invested  in  the 
flask,  the  wax  portion  alone  remaining  uncovered.  The 
gate  is  cut  leading  to  the  wax,  and  the  flasking  and  sub- 
sequent steps  followed  as  indicated. 

Cast  dentures  of  fusible  alloys  may  also  be  prepared 
with  vulcanite  attachment,  but  as  this  tyj^e  of  denture 
is  not  generally  recognized  as  an  acceptable  method  of 
replacing  the  natural  teeth,  and  furthermore,  as  the 
present  casting  method  appears  to  have  materially  im- 
proved the  ''status"  of  the  cast  aluminum  plate,  it  is 
questionable  whether  the  fusible  alloy  denture  with  rub- 
ber attachment  should  ever  be  constructed. 


CHAPTER   XXXV 


CONTINUOUS  GUM  DENTUBES 


The  earliest  attempts  at  restorations  by  attaehiiig 
Artificial  teeth  to  a  metallic  base  by  means  of  a  fused 
enamel  composition  are  recorded  in  France.    These  ef- 
forts, however,  resulted  in  failure,  largely  because  of 
the  imperfect  means  at  the  command  of  these  investi- 
gators for  fusing  the  compositions  which  they  utilized, 
also  because  of  their  deficient  knowledge  concerning  the 
composition  of  porcelain  compounds. 

The  profession  is  indebted  to  the  labors  of  Dr.  John 
Allen  of  New  York  City,  who  in  1846  placed  this  method 
of  construction  upon  a  successful  basis.  A  few  years 
later,  in  1851,  Dr.  Allen  was  granted  patent  rights  for 
his  invention,  and  five  years  later  he  again  received 
patents,  the  first  issue  having  been  returned,  for  a  per- 
fected method  of  construction. 

Continuous  gum  work  never  attained  a  wide  popu- 
larity among  practitioners,  partly  due  to  the  complex 
character  of  the  process  of  construction  with  more  or 
less  uncertainty  in  the  final  result,  and  in  part  to  its 
expensiveness,  which  but  few  patients  are  willing  to 
meet. 

The  earnest  and  persistent  efforts  of  a  few  enthusi- 
asts, together  with  the  ideal  means  furnished  in  the  elec- 
tric furnace  for  fusing  the  porcelain  compound,  and  the 
improved  porcelain  compositions  supplied  by  the  dental 
depots,  have  eliminated  much  of  the  uncertainty  attend- 
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ing  the  earlier  efforts,  and  at  the  present  day  this 
method  of  restoration  affords  the  very  highest  possi- 
bilities in  esthetic  and  hygienic  requirements,  with  satis- 
factory permanency  if  the  denture  is  cautiously  handled. 

The  objections  which  have  been  so  long  sustained 
against  continuous  gum  work,  especially  in  regard  to  the 
great  weight  of  the  finished  piece,  and  to  the  uncertain- 
ties attending  the  baking  process,  have  been  materially 
reduced,  especially  in  regard  to  the  latter,  owing  to  the 
perfection  of  the  electric  furnace  and  porcelain  com- 
pounds, as  previously  stated.  And  while  the  former 
objection,  viz.,  the  excessive  weight  of  the  finished  den- 
ture, has  also  been  reduced,  it  is  still  a  factor,  in  many 
cases  contraindicating  its  use.  Dr.  D.  0.  M.  Le  Cron  ^ 
states  that  for  a  number  of  years  he  has  obtained  most 
satisfactory  results  in  the  use  of  Nos.  32  to  36  gauge 
plate,  and  in  the  use  of  the  lighter  gauge  metal  the 
weight  of  the  denture  is  considerably  lessened. 

The  combination  of  porcelain  and  platinum  is  pre- 
eminently hygienic,  being  unaffected  by  the  oral  secre- 
tions or  the  i)roducts  of  fermentation  and  putrefaction. 
It  may  be  made  absolutely  clean,  and  retained  in  a. 
polished  state,  by  simple  cleansing  methods  adopted  by 
the  patient,  and,  as  has  been  previously  noted,  the  artis- 
tic effects  i)ossible  with  this  type  of  denture  surpass 
those  of  any  other  method  of  restoration. 

Preliminary  Steps.— These  include  the  taking  of  the 
impression,  the  preparation  of  the  cast,  marking  the  out- 
line form  of  the  denture,  forming  the  dies  and  counter- 
dies,  etc.,  according  to  the  methods  discussed  in  the  pre- 
ceding chai)ters.  Especial  attention  should  be  given  the 
outline  form  of  the  i)late,  that  all  movable  tissues  that 
would  tend  toward  displacement  of  the  plate  might  be 
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avoided.  The  appearance  of  the  finished  piece  would  be 
ruined  if  subsequent  to  its  completion  it  would  be  neces- 
sary to  trim  down  the  plate  with  a  turned  rim,  owing  to 
its  faulty  outline,  and  this  condition  might  easily  arise 
if  due  regard  were  not  given  in  the  first  place  to  the 
outline  of  the  plate. 

Swaging  the  Plate. — When  the  various  steps  of  the 
preliminary  procedure  have  been  satisfactorily  complied 
with,  and  the  platinum  plate,  32  to  36  gauge,  depending 
upon  the  form  and  size  of  the  plate,  cut  to  the  form  of 
the  pattern  previously  prepared,  its  conformation  to 
the  die  may  be  begun. 

The  platinum  is  well  annealed,  and,  after  covering 
the  face  of  the  die  with  a  thin  piece  of  moist  muslin, 
the  plate  is  first  adapted  to  the  vault  by  i^ressure  applied 
with  the  thumbs.  When  the  adaptation  has  been  made 
as  close  as  possible  by  this  means,  a  few  gentle  blows 
of  the  mallet  will  aid  in  securing  a  closer  adaptation. 
It  is  necessary  to  observe  the  same  strict  precaution 
to  prevent  particles  of  base  metal  from  becoming  at- 
tached to  the  platinum,  as  was  noted  in  regard 
to  the  swaging  of  gold  plates  (see  chapter  on 
Swaged  Metallic  Plates).  If  these  ])articles  become 
attached  to  the  plate  and  are  allowed  to  remain 
in  contact  with  it,  a  hole  is  likely  to  be  formed  in  the 
platinum  in  the  subsequent  annealing  of  the  plate,  or 
the  oxids  of  the  base  metals  may  discolor  the  porcelain 
in  the  fusing  process.  Placing  the  plate  in  the  acid 
bath,  and  covering  the  face  of  the  die  with  a  thin  cloth, 
are  the  means  utilized  to  guard  against  the  danger.  The 
plate  should  be  repeatedly  annealed  and  be  made  to  con- 
form to  the  vault  as  closely  as  possible.  Wlien  this  has 
been  accomplished,  a  partial  counterdio '  may  readily  be 
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formed  by  adapting  softened  modeling  composition  to 
the  vault  of  the  plate,  and  hardened  by  applying  cold 
water  to  its  surface.  By  this  means  the  plate  is  retained 
in  close  adaptation  to  the  vault,  while  the  alveolar  por- 
tion is  adapted  to  the  die.  When  the  plate  has  been 
conformed  to  the  die  as  closely  as  the  means  indicated 
will  allow,  the  final  adaptation  should  be  made  by  swag- 
ing between  the  die  and  counterdie.  On  no  account 
should  the  platinum  come  in  direct  contact  with  the  die 
or  counterdie  in  the  swaging  process.  The  reasons  for 
this  have  been  previously  discussed.,  It  is  well  at  first 
to  lightly  swage  the  plate  and  examine  it.  If  any  wrink- 
ling of  the  metal  has  taken  place,  the  plate  should  be 
removed  and  the  fold  corrected ;  or  if  the  metal  has  been 
torn,  a  piece  of  36  gauge  platinum  is  placed  over  the 
tear  and  the  oj^ening  closed  by  soldering  the  piece  to 
the  plate  with  25  per  cent,  jjlatinum  solder. 

If  the  rim  is  to  be  turned  the  plate  should  conform 
to  the  exact  plate  outline  designated  upon  the  cast,  mak- 
ing the  necessary  allowance  for  the  turning  of  the  rim 
so  that  trimming  might  be  avoided  after  the  completion 
of  the  plate.  Some  operators  prefer  attaching  a  wire 
to  the  border  of  the  plate  and  tramming  the  plate  to 
the  exact  plate  outline,  and  then  soldering  the  wire  in 
position.  With  the  wire  in  position  the  plate  may  be 
trimmed  subsequent  to  its  completion,  if  this  should 
be  necessary. 

Reinforcement  of  the  Plate.— The  lack  of  rigidity 
characterizing  ])latinum  makes  it  necessary  to  reinforce 
the  plate  to  i)reveut  its  distortion  cither  from  the  heat 
to  which  it  is  exposed  in  fusing  the  body,  or  from  the 
force  of  mastication.  The  ])ortions  of  the  plate  requir- 
ing reinforcement  are  the  posterior  border  and  the  me- 
dian portion  of  the  plate  posterior  to  the  alveolar  bor- 
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^^B.     This  latter  piece  is  not  reganled  us  being  neoes- 
IHwy  by  all  who  eonstnict  continuous  gum  dentures,     11 
is  a  safe  precaution,  linwever,  and,  while  it  slightly  adds 
to  the  weight  of  the  finislied  jtieee,  this  is  to  be  preferreo 
to  a  possible  distortion  of  the  form  of  the  plate,  whieh 
may  occur  if  this  jiieee  is  not  added  to  the  plate.    Fig 
2i)0  illustrates  the  form  of 

1 

the  reinforping  pieces,  which 
are  cut  from  iridio-platinum 
plate  24-26  gauge.     The  tri- 
angular  piece    for   the  me- 
dian   portion    of    the    i>l;]te 
posterior    to    the     alveolar 
border  is  annealed  iin<l  con- 
formed   to    the    die    by    the 
mallet    and    swagiug,    after 

Wl 

i 

which  it  is  placed  iu  posi-     fu-..  2m.-^Hn^^->«.> -wmv.  s<„.„T.ni'.v 
tion  upon  the  plate,  and  both       soldeb^d"  ol  ^ Ve^Jr^nq 
swaged     between     die     and       ^rhe^/'otr:^; .■■r'*^'' " 
counterdie,    the    usual    pre- 
cautions being  again  taken  to  carefully  protect  the  plate 
from  direct  contact  with  die  or  counterdie. 

The  piece  for  the  posterior  border  of  the  plate  is  cut 
to  the  form  eho\ni  in  the  illustration,  about  3/l()  of  an 
inch  wide.     In  addition  to  strengthening  the  posterior 
portion  of  the  plate,  tliis  piece  is  also  intended  as  the 
finisliing  piece  for  the  iiorcelain  in  this  region.     To  ade- 
quately meet  these  requirements  the  anterior  jiortion  of 
the  reinforcing  piece  should  not  be  in  contact  with  the 
plate,  but  raised,  while  the  posterior  two-thirds  of  the 
piece  should  be  adapted  to  the  plate.    To  accomplish  this 
double  relation  easily  it  is  advised  ^  to  first  swage  a  piece 
of  brass  to  conform  to  that  portion  of  the  plate  imme- 
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diately  anterior  to  the  position  intended  for  the  rein- 
forcing piece.  The  posterior  edge  of  the  brass  piece  is 
trimmed  down  to  a  feather  edge.  The  iridio-platinum 
piece  is  then  conformed  to  the  die,  and  swaged  with  the 
plate  in  position  upon  the  die,  as  recommended  for  the 
median  piece,  excepting  that  now  the  brass  piece  is  in- 
terposed between  the  phite  and  the  reinforcing  piece, 
and  the  three  pieces  swaged  together.  When  swaged 
and  the  brass  piece  lifted  from  its  position,  it  w^ill  be 
found  that  the  anterior  border  of  the  platinum  reinforc- 
ing piece  is  raised  from  the  })late,  while  its  posterior 
border  is  in  contact  with  it.  The  plate  and  reinforcing 
pieces  are  now  placed  in  the  acid  bath,  washed,  and  ready 
for  the  soldering.  If  the  wire  clamps  are  used  to  hold 
the  pieces  in  position  during  the  soldering,  the  precau- 
tion should  be  taken  that  the  clamps  are  not  allowed  to 
press  too  hard  upon  the  plate,  which,  if  allowed,  might 
easily  cause  distortion  of  the  form  of  the  plate  during 
the  soldering,  for  reasons  previously  discussed  (see 
chapter  on  Swaged  Metallic  Plates).  When  the  ante- 
rior piece  has  been  satisfactorily  adjusted,  small  pieces 
of  platinum  solder  are  placed  along  the  joint,  and  when 
the  case  has  been  thoroughly  heated,  the  fine  flame  of 
the  oxyhydrogen  blow-pipe  will  readily  cause  the  solder 
to  flow.  AVhen  the  joint  has  been  closed,  the  posterior 
piece  should  be  soldered  to  the  plate,  following  the 
procedure  outlined  above.  The  plate  with  the  reinforcing 
))ieces  permanently  attached  may  now  be  placed  upon  the 
cast  and  its  adaptation  noted.  Tf  found  to  be  as  desired 
the  plate  is  tried  in  the  mouth,  and  should  conform  to  all 
the  requirements  as  discussed  in  Chapter  XXXIII. 
When  a  satisfactory  test  has  been  made,  the  next  step  in 
the  procedure  is  the  taking  of  the  bite,  for  the  details  of 
which  the  reader  is  referred  to  Chapter  XXX. 
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Belection  and  Soldering  of  Teeth.— IlMvinp;  obtained 
I  Iiite  and  iTionnted  the  cfise  iiiion  the  artk-ulator,  the 
artif]ci:il  teeth  are  next  selected.  These  are  especially  pre- 
jiareJ  for  eoutinuoiis  gum  work,  having  one  long  platinum 
jiin  for  eaeh  tooth,  the  roots  of  the  teeth  being  also  repre- 
sented in  ])orcelain,  as  sliown  in  the  following  illustra- 
tioD.     The  extension  of  tiie  (loroelain  in  the  form  of  the 
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root  is  necessary  to  establish  the  contact  of  the  tooth  with 
the  iilate;  it  also  aids  toward  the  artistic  effects  of  the 
finished  piece.  While  the  teeth  especially  prepared  for 
this  work  are  generally  employed,  if  the  conditions  in- 
dicate the  use  of  a  short  tooth  those  nsed  in  vnlcanite 
work  may  l)e  substituted.  But  little  need  he  said  here 
cnnceruing  tlie  artistic  effects  that  may  be  obtained  in 
the  arrangement  of  the  teeth,  and  the  reproduction  of 
varioiis  defects  commonly  observed  in  mouths  which, 
when  reproduced  upon  the  artificial  denture,  materially 
aid  toward  giving  the  case  that  "natural  apjiearanee" 
which  is  the  most  effective  cloak  for  its  artificiality.  Ah 
has  been  stated  in  a  preceding  ehajiter  (see  chapter  on 
The  Bite),  the  degree  of  snccess  obtained  in  this  regard 
depends  upon  the  artistic  capability  of  the  prosthetist, 
and  in  most  cases  the  details  discussed  in  books  are  but 
It  small  factor  in  the  succeaa  realized  in  this  relation. 
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Emphasis,  however,  should  be  laid  upon  the  pos- 
sibilities in  the  artistic  results,  especially  in  contin- 
uous gum  work,  and  each  case  should  be  treated 
with  thorough  and  earnest  study  for  the  best  pos- 
sible results.  Having  arranged  the  teeth  as  appears 
most  desirable,  and  restored  the  normal  contour  of  the 
lips  and  cheeks,  the  case  should  be  tried  in  the  mouth. 
If  the  arrangement  of  the  teeth,  the  contour,  and  articu- 
lation are  satisfactory,  the  case  is  removed  from  the 
mouth,  and  preparations  made  for  the  attachment,  of  the 
wire  to  the  plate,  to  which  the  teeth  are  subsequently 
soldered. 

Dr.  Le  Cron  advocates  the  use  of  No.  16  iridio-plat- 
inum  round  wire  instead  of  the  platinum  backing  fre- 
quently used  as  the  means  of  attaching  the  teeth  to  the 
plate  with  solder,  and  claims  that  when  the  porcelain 
is  later  added  it  better  adapts  itself  to  the  wire,  and 
shows  less  tendency  to  crack. 

To  adjust  the  wire  to  the  plate  a  guide  of  modeling 
composition  or  plaster  of  paris  should  be  prepared  for 
the  teeth;  when  this  has  hardened  the  wax  sustaining 
the  teeth  in  position  may  be  removed,  exposing  the  ridge 
of  the  plate  and  the  pins.  The  wire  is  now  adjusted 
under  the  pins  and  waxed  in  position.  The  teeth  and 
modeling  composition  are  removed  from  the  plate 
and  the  wire  soldered  to  position.  The  guide  with 
the  teeth  in  position  is  returned  to  its  proper  place 
ui^on  the  plate,  the  pins  bent  down  to  be  in  contact  with 
the  wire,  and  waxed  in  position.  The  case  is  then  in- 
vested and  ready  for  the  soldering. 

The  investment  best  adapted  for  continuous  gum 
work  consists  of  fine  asbestos,  1  part;  coarse  calcined 
silex,  1  part;  plaster  of  paris,  2  parts.  ^    Prior  to  add- 
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ing  the  investment  it  is  recommended  ^  to  paint  with 
shellac  varnish  the  surfaces  of  the  teeth  to  be  invested. 
This  prevents  the  fusing  of  the  investment  with  the 
porcelain  during  the  soldering  process. 

When  the  case  has  been  invested  and  the  investment 
material  has  hardened,  the  wax  is  removed,  the  pins 
brought  into  contact  with  the  wire  and  plate,  and  the 
relation  made  permanent  by  flowing  platinum  solder 
over  the  parts.  When  the  case  has  cooled  the  invest- 
ment is  removed  and  the  plate  boiled  in  the  sulphuric 
acid  solution  until  thoroughly  cleansed.  When  this  has 
been  done  the  case  is  again  tried  in  the  mouth  to  finally 
determine  its  adhesion  and  the  articulation  of  the  teeth. 
If  these  are  satisfactory  the  case  is  ready  for  the  addi- 
tion of  the  porcelain. 

The  Addition  of  the  Porcelain  Body.-^Before  adding 
the  porcelain  body  to  the  plate,  the  surface  about  to 
receive  the  body  should  be  made  absolutely  clean  by 

• 

means  of  alcohol,  that  the  porcelain  may  not  be  discol- 
ored by  foreign  substances  remaining  upon  the  surface 
of  the  plate.  It  is  also  well  to  roughen  the  surface  of 
the  platinum  with  a  sharp  instrument  for  the  better  re- 
tention of  the  body.  When  these  details  have  been  Sat- 
isfactorily followed  the  case  is  ready  for  the  addition 
of  the  body.  This  is  considered  in  three  stages.  The 
application  of  the  first  layer  is  the  most  important,  as 
upon  its  correct  manipulation  the  final  results  are  large- 
ly dependent. 

The  body  is  selected  and  mixed  with  distilled  water 
to  a  thick,  creamy  consistency,  and  applied  to  the  palatal 
portion  of  the  plate  about  and  between  the  teeth,  in 
a  layer  of  even  thickness.  The  body  should  be  jarred 
into  place,  and  the  moisture  appearing  upon  the  sur- 
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face  of  the  body  when  the  plate  is  jarred  should  be  ab- 
sorbed with  i)iec*es  of  blotting  paper.  The  labial  and 
buccal  portion  of  the  denture  is  treated  similarly,  and 
when  the  thickness  of  the  body  is  about  equal  to  24  gauge 
plate  the  form  of  the  rugae  may  be  reproduced,  as  well  as 
any  other  special  feature  that  the  judgment  of  the  prac- 
titioner may  indicate.  When  this  step  in  the  procedure 
has  been  rea(»hed,  suitable  provision  must  now  be  made 
to  guard  against  the  distortion  of  the  form  of  the  plate 
or  the  arrangement  of  the  teeth,  which  otherwise  would 
surely  take  place  owing  to  the  contraction  of  the  porce- 
lain body.  The  plan  of  i)rocedure  is  to  sei)arate  the 
body  by  passing  a  sharp  instrument  between  the  teeth 
and  into  the  lingual  portion  of  the  plate.  In  this  man- 
ner si)ace  is  provided  for  the  contraction  of  the  body 
and  the  dangers  previously  alluded  to  avoided. 

Before  subjecting  the  case  to  the  first  **bake,"  it 
should  be  thoroughly  dried  by  placing  it  before  the  door 
of  the  muffle.  When  this  has  been  accomplished  the  den- 
ture is  placed  within  the  muffle  and  allo\ved  to  remain 
there  for  five  minutes  with  the  lever  of  the  rheostat 
on  the  first  button.  The  heat  of  the  furnace  is  then 
raised  by  adjusting  the  lever  to  the  next  button  and  to 
the  following  ones,  allowing  about  two  or  three  min- 
utes before  making  the  successive  adjustments.  The  ol)- 
ject  of  the  first  baking  is  to  carry  the  process  of  fusion 
to  the  ** biscuit  stage,"  at  which  point  complete  con- 
traction in  the  body  has  occurred  without  the  glaze  which 
aeconii)iuiies  complete  vitrification.  When  the  *' biscuit 
sta^e"  of  the  first  baking  has  l)een  reached  the  rheostat 
is  turned  ])ack  and  the  case  slowly  cooled  by  turning  off 
the  current.  When  cooled  the  case  is  placed  upon  the 
die  and  the  rim  turned  to  the  desired  angle,  that  the 
proper  finish  may  be  obtained  in   the  completed  case. 
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The  case  may  now  be  prei)ared  for  the  second  baking. 
All  the  open  spaces  are  filled  in,  and  the  contours  worked 
up  with  the  body  applied  in  the  same  manner  as  pre- 
viously indicated.  The  case"  is  then  placed  in  the  fur- 
nace, the  heat  gradually  applied  as  before,  and  the  fu- 
sion of  the  porcelain  brought  to  a  more  complete  state 
than  in  the  first  baking,  by  slightly  increasing  the  tem- 
perature of  the  furnace.  The  body  should  now  just 
begin  to  show  a  glaze.  When  this  has  been  attained,  the 
case  is  allowed  to  cool,  and  tried  in  the  mouth  to  observe 
if  the  contour  is  as  desired,  or  if  any  change  in  its  form 
has  taken  place.  If  satisfactory  the  case  is  ready  for 
the  application  of  the  gum  enamel. 

Application  of  the  Gum  Enamel.— The  gum  enamel  is 
mixed  with  distilled  water,  thinner  than  the  preceding 
layers,  and  the  denture  should  be  wet  to  facilitate  the 
application  of  the  enamel,  especially  beneath  the  rim, 
where  there  is  danger  of  the  enamel  flaking  during  the 
fusing  process.  The  lighter  and  darker  shades  of  the 
gum  are  reproduced  by  varying  the  thickness  of  the 
application,  the  lighter  shades  of  the  gum  being  re- 
produced by  the  thinner  layers  of  the  enamel  mix- 
ture. When  the  mixture  has  been  satisfactorily  ap- 
plied, it  is  again  thoroughly  dried  and  placed  within  the 
muffle.  It  must  now  be  carefully  observed  that  over- 
fusing  should  not  occur.  When  properly  fused  the  case 
presents  a  highly  glazed  appearance  with  a  natural  ap- 
pearing colored  gum.  If  overfused  the  normal  col- 
oring is  lost.  The  formation  of  fissures  is  to  be  treated 
by  filling  in  the  spaces  and  repeating  the  fusing 
process. 

The  discoloration s  observed  in  worn  down  and  de- 
\dtalized  teeth,  or  arising  from  any  other  cause,  may  be 
reproduced  by  means  of  mineral  paints,  and  afford  the 
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opportunity  for  increasing  the  natural  appearance  of 
continuous  gum  dentures. 

Partial  Dentures. — While  partial  continuous  gum 
dentures  are  rarely  constructed,  not  only  because  the 
technical  diflSculties  of  construction  are  somewhat  great- 
er, especially  in  regard  to  the  swaging  of  the  plate,  than 
in  full  cases,  but  seldom  do  the  esthetic  and  hygienic  re- 
quirements of  the  case  call  for  this  form  of  construction. 
In  those  cases,  however,  where  this  type  of  denture  ap- 
pears desirable,  its  construction  may  be  undertaken. 

For  partial  upper  cases  covering  the  entire  surface 
of  the  hard  palate  the  procedure  is  first  to  swage  the 
plate  of  about  34  gauge  platinum  plate  to  conform  to 
the  outline  prepared  for  the  plate.  In  swaging  the  plate, 
as  previously  indicated,  care  should  be  taken  to  guard 
against  the  folding  or  tearing  of  the  plate,  which  is 
quite  likely  to  occur  in  adapting  it  to  the  natural  teeth. 
When  the  primary  plate  has  been  swaged  it  is  to  be 
reinforced  by  swaging  a  second  piece  of  30  gauge  iridio- 
platinum  to  conform  to  the  palatal  portion  of  the  first 
piece,  but  need  not  extend  over  the  ridge.  The  two 
pieces  are  next  to  be  swaged  together  and  united  with 
platinum  solder,  the  lateral  margins  of  this  piece  being 
arranged  to  form  the  lingual  wall  for  the  porcelain.  The 
rim  for  the  posterior  portion  of  the  plate  is  not  here 
required,  as  the  porcelain  is  not  added  to  the  palatal 
surface,  as  it  is  in  full  cases.  The  buccal  rim  is  formed 
in  the  usual  manner.  When  the  partial  denture  is  re- 
tained by  clasjjs  it  is  to  be  constructed  of  somewhat  heav- 
ier gauge  metal,  26  gauge  iridio-platinum  being  used  for 
the  second  piece.  The  clasps  are  to  be  constructed  of 
iridio-platinum,  as  indicated  in  chapter  on  The  Prin- 
ciples of  Retention,  and  attached  to  the  plate  with  plat- 
inum solder. 
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For  partial  lower  cases  the  general  principles  under- 
lying the  construction  of  this  type  of  denture  are  sim- 
ilar to  those  considered  in  relation  to  partial  upper 
cases.  Where  the  posterior  teeth  are  to  be  replaced 
sufficient  strength  must  be  given  the  finished  piece; 
therefore,  the  reinforcing  piece  is  swaged  from  24  gauge 
iridio-platinum  plate.  The  rim  is  formed  by  attaching 
18  gauge  i)latinum  wire  to  the  margins  of  the  plate,  and, 
as  the  porcelain  is  not  adapted  to  the  anterior  lingual 
portion  of  the  plate,  the  wire  is  also  attached  to  the 
plate  in  the  region  setting  the  boundary  to  the  porce- 
lain. 

Repairing  Continuous  Gum  Dentures.— The  electric 
furnace  has  greatly  simplified  the  former  difficulties  of 
making  repairs  of  continuous  gum  dentures.  In  some 
instances  where  a  distinct  line  of  fracture  of  a  tooth 
exists,  Dr.  Le  Cron  ^  claims  that  quick  and  satisfactory 
results  may  be  obtained  by  first  thoroughly  cleansing 
the  case,  by  washing  fhe  denture  in  a  solution  of  am- 
monia water,  investing  it  in  a  combination  of  asbestos 
and  plaster,  and  gradually  heating  to  redness  over  a 
gas  stove.  The  heat  carbonizes  the  retained  organic 
matter  in  the  recesses  of  the  i)late,  and  after  the  i)late 
has  cooled  the  investment  is  removed,  the  case  w^ashed 
with  soap  and  water,  and  further  cleansed  with  alcohol. 
When  thoroughly  cleansed  liquid  silex  is  applied  to  the 
two  surfaces  of  the  tooth,  the  fractured  portion  pressed 
into  position,  and  the  case  again  heated  to  an  orange- 
red  color. 

In  replacing  an  entire  tooth  the  porcelain  upon  the 
lingual  surface  of  the  plate  is  ground  until  the  platinum 
is  exposed.  Sufficient  room  is  provided  upon  the  labial 
or  buccal  surface  to  jidmit  the  correct  })lacement  of  the 
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new  tooth.  A  suitable  tooth  is  selected,  ground  to  meet 
the  requirements  of  the  case,  and  sustained  in  position 
by  means  of  wax.  The  case  is  then  invested,  and  the 
tooth  attached  to  the  plate  by  means  of  pure  gold,  which 
is  fused  by  placing  the  case  in  the  furnace  and  heating 
it  until  fusion  of  the  gold  occurs.^  This  is  a  better  plan 
than  soldering  the  tooth  with  the  blow-pipe,  the  use  of 
which  is  likely  to  endanger  the  porcelain  upon  the  i)late.* 
The  porcelain  is  then  applied  as  previously  indicated. 

The  Use  of  Tube  Teeth.— M.  B.  Platschick  of  Paris 
originated  a  very  effective  method  for  the  utilization  of 
tube  teeth  in  relation  to  continuous  gum,  avoiding  the 
necessity  of  first  attaching  the  teeth  in  position  with 
solder,  as  previously  indicated. 

A  platinum  plate  is  first  swaged  to  the  requirements 
of  the  case.  This  is  reinforced  by  a  second  i)iece  made 
to  fit  the  ridge,  or  places  where  the  pins,  which  support 
the  artificial  teeth  are  to  be  located.  The  two  pieces 
are  soldered  together  and  the  plate  tried  in  the  mouth. 
When  satisfactorily  adapted  platinum  wire  of  special 
form  is  soldered  to  the  alveolar  border  of  the  i)late  to 
form  the  rim.  The  form  of  the  wire  after  it  is  attached 
to  the  edge  of  the  i)late  forms  a  recess  for  the  attadi- 
niorit  of  the  porcelain.  The  tube  teeth  are  selected  and 
adjusted  to  position.  Wlien  in  their  desired  jmsitions 
a  ])laster  guide  is  formed,  the  wax  removed,  and  a  sharp 
instrument  passed  through  the  perforation  of  each  tooth 
and  a  scratch  made  upon  the  plate  locating  the  jiosition 
of  the  i)ins.  Tridio-i)latinum  wire  of  a  gauge  to  corre- 
si)ond  to  the  diameter  of  the  ])erforation  of  each  tooth 
is  fitted  and  soldered  in  its  correct  j^osition.  AVlien  this 
step  iu  the  procedure  has  been  accomplished  the  plate 
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is  thoroughly  cleansed  and  the  porcelain  added.  The 
body  is  mixed  into  a  paste  and  a  portion  of  this  is  ap- 
plied around  each  pin,  and  the  teeth  forced  into  posi- 
tion. Additional  porcelain  body  is  applied  to  the  necks 
of  the  teeth  and  to  the  openings  upon  the  occlusal  sur- 
faces. When  the  teeth  have  been  fixed  in  position  by 
one  or  two  bakings,  the  body  and  gum  enamel  are  added 
according  to  the  method  previously  described. 


CHAPTER  XXXVI 


PAL.ATAX.   MECHANISM 


Deflnition.— By  palatal  mechanism  is  meant  the  con- 
struction and  application  of  a  device  to  a  cleft  palate 
whereby  the  patient  is  able  to  reproduce  the  normal 
sounds  of  speech,  which  could  not  be  done  previous  to 
the  adjustment  of  the  appliance. 

Principles  of  Construction. — The  principles  under- 
lying this  type  of  construction  depend  upon  the  proper 
formation  of  the  sounds  of  words;  therefore,  the  de- 
vice must  be  constructed  with  the  view  that  its  utiliza- 
tion will  enable  the  patient  to  normally  articulate. 

Under  the  condition  known  as  ** cleft  palate"  the  pro- 
vision which  normally  exists  for  guarding  against  the 
inrush  of  air  into  the  nasal  cavities  is  destroyed,  and 
unless  the  device  is  constructed  to  effectually  simulate 
the  functions  performed  by  the  natural  velum,  or  soft 
palate,  the  normal  sounds  of  words  cannot  be  repro- 
duced. 

In  the  production  of  certain  sounds  the  natural 
velum,  by  being  drawn  upward  and  backward,  tightly 
rests  against  the  posterior  portion  of  the  pharynx,  ef- 
fectually occluding  the  nasal  cavities,  thus  preventing 
the  air  from  entering  into  them  and  producing  the  ab- 
normal nasal  sounds.  Besides  this  important  function 
the  natural  velum  subserves  a  second,  scarcely  less  iiu- 
l)ortant  than  the  former.    This  function  is  to  provide  a 
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resting  place  for  the  tongue  in  its  elevation  in  the  pro- 
duction of  certain  sounds.  Hence,  when  the  condition 
of  *' cleft  palate"  exists,  the  patient  is  unable  to  guard 
against  the  indistinct  nasal  sounds  caused  by  the  air 
rushing  into  the  nasal  cavities  in  the  act  of  articulat- 
ing certain  sounds,  and  the  inability  to  normally  repro- 
duce many  other  sounds,  owing  to  the  abnormal  rela- 
tions assumed  by  the  tongue  in  its  upward  movements. 
In  many  instances  the  defects  may  be  successfully 
corrected  in  the  construction  of  an  artificial  velum, 
or  an  obturator,  either  of  wliich  may  be  successful 
in  definite  cases.  In  other  instances  the  efforts  of  the 
dentist  are  quite  unavailing.  It  will  be  in  order, 
then,  to  briefly  consider  the  condition  known  as  cleft 
palate. 

Cleft  Palate.— The  perforation  of  the  hard,  or  of  the 
soft,  palate,  or  of  both,  which  the  term  ** cleft  palate" 
implies,  is  divided  into  two  classes,  acquired  and  con- 
genital. 

The  acquired  cases  are  those  which  occur  after  birth, 
and  are  usually  due  either  to  syphilis  or  to  surgical 
operations  for  the  removal  of  cancerous  growths,  or  to 
accidents.  The  extent  of  the  perforation  varies  consid- 
erably. From  a  slight  perforation  of  the  hard  palate  to 
the  extreme  condition  of  perforation  of  hard  and  soft 
palate  with  loss  of  the  vomer,  turbinated,  and  nasal 
bones,  between  these  an  almost  endless  variety  of  in- 
termediate conditions  may  present;  for  some  of  the 
more  serious  cases  but  little  can  be  done  to  promote 
normal  enunciation. 

Congenital  cleft  palate  is  the  condition,  previously 
indicated,  existing  at  the  time  of  birth,  and  upon  exam- 
ination will  be  found  to  be  a  cleft  of  the  soft  ])a1ate  only, 
or  simply  a  division  of  the  uvula ;  or  the  perforation  may 


770  PALATAL   MECHANISM 

affect  the  soft  and  hard  palate,  but  slightly  affecting  the 
bony  structure;  or  the  cleft  may  completely  involve  the 
hard  palate  and  extend  through  the  dental  process.  In 
those  cases  in  which  surgical  procedures  have  been  ap- 
plied in  the  hope  of  closing  the  cleft,  but  without  suc- 
cess, the  soft  tissues,  posterior  to  the  hard  palate,  will 
be  found  drawn  together,  and  so  strained  as  the  result 
of  the  means  adopted  to  bring  the  edges  of  the  cleft 
together  that  they  are  unable  to  be  drawn  upward  and 
backward  to  tightly  occlude  with  the  posterior  portion 
of  the  pharyngeal  wall,  the  position  assumed  by  the  nat- 
ural velum,  as  previously  indicated,  to  prevent  the  nasal 
resonance  in  the  production  of  certain  sounds.  In  many 
of  these  cases  the  cleft  in  the  hard  palate  remains,  wliile 
in  others  the  cleft  in  the  soft  palate  is  ineffectually 
closed,  and  the  case,  owing  to  the  restricted  movements 
of  the  soft  tissues,  is  increasingly  difficult,  if  not  alto- 
gether impossible,  of  correction. 

Devices  for  Correction  of  Defects  due  to  Cleft  Palate. 
— As  stated,  the  construction  and  application  of  a  de- 
vice to  correct  the  defects  of  speech  resulting  from  a 
cleft  i)alate  is  defined  as  ^^ palatal  mechanism' ';  the  de- 
vice itself  is  defined  as  an  artificial  velum,  or  an  obtura- 
tor, according  to  the  type  of  device  constructed.  It  is 
claimed^  that  **the  artificial  velum  will  more  quickly 
enable  a  cleft  palate  patient  to  acquire  the  art  of  speak- 
ing correctly,  while  after  having  learned  to  speak  prop- 
erly the  obturator  may  afford  him  equal  satisfaction.'* 
The  artificial  velum  was  first  introduced  by  Dr.  N.  W. 
Kingsley  and  is  made  of  soft  rubber,  i.  e.,  rubber  that  is 
but  partially  vulcanized,  which  results  in  the  formation 
of  an  ajipliance  which  readily  responds  to  the  move 
ments  of  the  muscles  to  which  it  is  adapted,  moving  up- 
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ward  and  downward  in  the  same  manner  as  does  the 
natural  velum;  it  also  simulates  the  relation  of  the  nat- 
ural velum  with  the  pharyngeal  wall,  effectually  closing 
the  openings  leading  into  the  nasal  cavities.  Fig,  301 
illustrates  the  Kingsley  velnm.  It  con- 
sists of  an  upper  and  lower  flap,  trian- 
gular in  shape,  joined  along  the  median 
line,  and  grooved  out  laterally  for  the 
reception  of  the  two  edges  of  the  soft 
l>alate.  The  flaps  are  triangular  in 
shape,  as  stated,  which  is  the  usual  form 
given  the  flaps  when  the  soft  palate  fhi.3oi.~theKih<jb- 
alone  is  involved  in  the  cleft,  but  when 
the  hard  palate  also  is  involved,  in  many  cases  it  is  a  bet- 
ter plan  to  fill  the  opeuing  in  the  hard  palate  by  making 
a  hard  rubber  attachment  upon  the  upper  surface  of  the 
plate;  the  anterior  portion  of  the  artificial  velum  should 
then  have  a  square  end  to  meet  a  like  surface  of  the  rub- 
ber attachment  upon  the  plate. 

WTien  in  position  in  the  mouth  the  lower  flap  of  the 
velum  is  continuous  with  the  palatal  tissues,  and  ex- 
tends from  the  anterior  edge  of  the  cleft  posteriorly  to 
the  bases  of  the  uvulae.  The  flap  is  made  wide  enough 
to  rest  against  the  soft  tissues,  and  resist  the  ordinary 
forces  acting  upon  it  from  pushing  it  into  tlie  cleft.  The 
upper  flap  resembles  in  form  the  lower,  exeei)t  that 
its  posterior  border  is  curved  and  conforms  to  a  feather 
edge,  "so  that  when  in  occlusion  with  the  pharyngeal 
wall  it  curls  up,  thus  presenting  a  flat  surface  for  bet- 
ter contact,  while  its  thinness  prevents  irritation  to 
these  sensitive  iiarts."* 

Fig.  302  illr.rftratps  the  velum  in  position.  It  is  at- 
tached to  a  metal  plate,  which  is  retained  in  position 

■  Dr.  Ottolengiii. 
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by  means  of  clasps;  the  plate 
is  constructed  with  a  headed 
pin  attached  to  its  ]ialatal  sur- 
face which  engages  an  opening 
in  the  velum,  preventing  its 
dislodgment,  while  it  does  not 
interfere  with  its  lateral 
movement.  Fig.  303  illus- 
trates the  attachment  to  the 
velum  of  the  plate.  In  de- 
scribing the  principle  of  action, 
Dr.  Ottolengui '  writes  as  fol- 
lows: "In  the  effort  to  close 
off  the  upper  passage  the  sides  of  the  divided  natural 
palate  approximate  each  other,  and  at  the  same  time  are 
drawn  upward.  Thus  they 
first  hug  the  artificial  velum 
tiglitly  and  then,  owing  to 
its  elasticity,  carry  it  u])- 
ward.  Coincidently,  the 
wall    of  the  ]>harynx    rises,  ^"'- ^^■ 

forming  a  ridge  which  meets  the  featlier  edge  of  the  arti- 
ficial velum,  curling  it  up,  thus  accomplishing  perfect 
contact,  completely  preventing  the  escape  of  sounds 
through  the  nasal  passages.  At  the  same  time  the  velum, 
completing  the  proper  arch  of  the  vault,  is  rigid  enough 
to  serve  as  an  efficient  abutment  for  the  tongue  when 
necessity  compels  sncli  contact." 

An  obturator  is  a  hollow  device  constructed  of  hard 
rubber  to  fill  the  opening  in  the  palate.  Irrespective  of 
the  distance  the  edges  of  tlie  cleft  are  drawn  niiward, 
the  posterior  nai'cs  must  remain  occhuled,  otherwi.'^e  the 
device  docs  not  satisfactorily  meet  the  requirements  of 

"■.\iii.ii<-:in  T(-xlljni.k  of   Prosthetic  Dentistry-." 
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>  case.     In  order  to  attain  tbe  result  for  which  the 
iliance  is  rniiHtriK'teil,  tlie   olitiirulor  must  be   RuPfi- 
otly  thiuk ;  that  is,  its  dianiotcr  iiii  iiiul  down  aiufit  be 
enough    (thm    obturator    being    hollow),    so    that 
1  the  edges  nf  the  cleft  are  drawn  upward  the  great- 
est possible  distance  they  are  still  m  contaf  t  with  the 

fiidea  of  the  obturator.  It  

must  also  extend  su(B- 
ciently  far  backward  that 
it  can  be  reached  by  the 
postericir  wall  of  the 
pharynx,  and  ttiick 
onoHgh  at  the  )>oRlerior 
portion  that,  when  tin- 
xyoK  comes  in  eon- 
with  it,  the  nares 
11  be  satisfactorily 
closed.  Fig  20i  illus- 
trates   nn    obturator    in 

position.     It  is  attached  to  iiu  iridio-platinum  plate  by 
passing  over  a  threaded  bar 
soldered  to    the   plate,   and 
held  securely  in  position  by 
the  adjustment  of  the  uut. 
The    following    illustration 
shows  the  apijlianco  out  of 
the  moutli. 
The  inclination  of  those  with  greatest  experience  in 
palatal  mechanism  apjiears  to  be  strongly  in  favor  of 
the  use  of  tlie  artificial  velum,  and,  while  satisfactory 
results  may  be  obtained  in  the  use  of  the  obturator,  bet- 
ter results  will  be  obtained  in  the  use  of  the  artificial 
rfum.     This  conclusion  is  made  especially  emphatic  in 
Kard  to  the  choice  between  the  artificial  velum  and 
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obturator  in  relation  to  young  children  with  cleft  pal- 
ates. 

In  1902  Dr.  Calvin  S.  Case  introduced  a  new  form 
of  device  intended  for  cleft  palate  patients,  which  he 
described  as  follows : 

"Through  a  desire  to  take  advantage  of  the  benefits 
afforded  by  a  soft  rubber  appliance  on  the  one  hand,  and 
a  hard  rubber  obturator  on  the  other,  and  at  the  same 
time  avoid  the  possibilities  of  the  final  ineflBciency  of  the 
one  and  the  diflBculties  in  construction  and  adjustment 
presented  by  the  other,  has  risen  the  present  artificial 
palate,  which  it  is  the  object  of  this  paper  to  present. 

**It  essentially  consists  of  a  form  of  palate  which 
can  first  be  made  of  soft  rubber  and  possess  all  the  ad- 
vantages of  the  Kingsley  velum,  and  then  when  the  pa- 
tient has  become  accustomed  to  it  in  its  flexible  state, 
and  its  form  is  an  assured  success,  by  jmcking  the  same 
casts  in  which  the  soft  rubber  palates  were  vulcanized 
with  another  quality  of  rubber,  a  hard  rubber  palate 
is  i^roduced  which  possesses  all  the  advantages  of  a 
perfect  obturator. 

**If  made  of  soft  rubber  the  first  palate  can  be  worn 
without  irritation  or  special  inconvenience;  after  which 
desired  changes  in  its  form,  that  are  nearly  always  re- 
quired to  perfect  the  i)alate,  can  then  be  easily  made 
by  slightly  enlarging  or  contracting  the  metal  mold  in 
which  it  is  vulcanized. 

**  Those  who  are  familiar  with  the  Kingsley  palates, 
which  I  am  pleased  to  say  I  have  used  with  great  satis- 
faction in  my  practice  for  over  twenty  years,  will  re- 
member that  the  veil  or  posterior  portion  of  the  palate 
is  sustained  by  extending  the  central  thickened  portion 
into  it,  and  from  this  point  it  is  gradually  flattened  to 
a  comparatively  thin  edge,  where  it  is  more  or  less 
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curved  in  conformity  to  the  pharyngeal  wall,  against 
which  it  is  intended  to  rest  during  the  contraction  of  the 
pharyngeal  and  the  palatal  muscles. 

**In  this  particular  it  is  quite  different  in  form  from 
the  palate  I  am  about  to  describe,  in  that  with  the  lat- 
ter all  the  central  portion  of  the  palate  is  thin;  while 
the  edge  of  the  veil  is  thick,  in  the  form  of  a  solid  roll 
about  one-fifth  of  an  inch  in  diameter,  or  preferably 
triangular,  with  rounded  comers,  so  that  its  outer  flat- 
tened surfaces  exactly  and 
fiimly  fit  the  pharyngeal  walls 
ivhen  the  muscles  are  in  a  con- 
tracted state. 

**Fig.  306  represents  the 
palatal  view  of  the  artificial 
palate,    with    transverse    sec-  p^^  3^^ 

tion. 

*'In  extensive  clefts  the  borders  of  the  veil  extend 
forward  along  the  lateral  walls  of  the  pharynx  and  pos- 
terior nares,  and,  becoming  thinner,  form  the  borders 
of  the  nasal  extensions  which  rest  upon  the  floor  of  the 
nares. 

''When  the  cleft  does  not  extend  into  the  hard  pal- 
ate, the  veil  is  shaped  in  a  similar  manner,  but  with  the 
nasal  portion  abridged  to  meet  the  requirements  of  the 
case.  Where  the  cleft  extends  into  the  hard  parts,  the 
body  of  the  palate  which  covers  the  borders  of  the  cleft 
and  forms  the  lateral  wings  on  the  roof  of  the  mouth 
should  not  extend  back  of  the  attachments  of  the  bifur- 
cated velum  palate,  nor  in  any  way  interfere  with  the 
free  action  of  the  muscles ;  neither  should  it  extend  upon 
the  roof  of  the  mouth  any  farther  than  is  necessary  to 
give  a  firm  seating  for  the  palate.  This  portion  should 
be  about  as  thick  as  an  ordinary  rubber  plate,  being 
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thinned  along  its  oral  borders  and  thickened  to  form 
the  nasal  borders. 

**  There  are  a  number  of  important  advantages  in 
this  form  of  palate,  even  when  made  of  ilexible  rubber 
and  used  for  the  purposes  of  a  velum, 

^' First. — The  early  deterioration  of  the  rubber,  caus- 
ing the  curling  up  of  thin  edges  of  the  veil,  is  entirely 
prevented.  Wlien  this  occurs,  as  it  frequently  does  with 
ordinary  vela,  the  vocal  usefulness  of  the  palate  is  im- 
paired, if  not  destroyed,  in  proportion  as  it  permits  the 
escape  of  air  at  the  curled-up  portion  of  the  border, 

''Second. — The  heavy  border  of  the  veil  is  suflScient- 
ly  yielding  and  flexible  to  be  worn  with  comfort  if  prop- 
erly fitted,  and  it  also  presents  sufficient  stability  and 
breadth  of  surface  to  permit  firm  contact  of  the  pharyn- 
geal  muscles  in  closing  the  naso-pharyngeal  opening. 

''Third. — Li  more  or  less  extensive  clefts  the  thin 
central  portion  extending  forward  into  the  body  of  the 
palate  permits  a  resilient  yielding  of  the  lateral  por- 
tions of  the  body,  which  frequently  allows  one  to  spring 
it  into  i^lace  with  sufficient  grasp  of  the  irregular  bor- 
ders, along  which  it  should  accurately  fit,  to  hold  it  in 
position  without  the  aid  of  supporting  plate.  Whenever 
this  can  be  accomplished  with  the  soft  palate,  it  will 
readily  be  continued  when  it  becomes  hard." 

More  recently  Dr.  Ottolengui  described^  his  modifi- 
cation of  the  Kingsley  velum.  In  Dr.  Ottolengui 's  ap- 
pliance, which  he  defines  as  a  velum  **  obturator, "  the 
tail  piece  is  entirely  different  from  that  of  the  Kingsley 
velum,  while  in  general  shape  it  closely  resembles  that 
appliance.  In  the  Kingsley  velum,  as  previously  noted, 
the  posterior  border  of  the  upper  portion  of  the  velum 
is  formed  to  a  feather  edge,  and  bends  over  as  the  pos- 

*  "American  Textbook  of  Prosthetic  Dentistry." 
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tenor  wall  of  the  pharynx  occludes  with  it.  Dr.  Otto- 
lengui's  appliance  is  constructed  upon  a  model  which 
shows  the  pharynx  to  be  closed,  thus  the  portion  of  the 
appliance  in  relation  with  the  posterior  portion  of  the 
pharynx  presents  a  broad  surface  of  contact  which  is 
regarded  as  being  distinctly  advantageous  in  many 
cases. 

The  forms  of  artificial  palates  as  here  discussed  are  to 
be  preferred  to  the  form  in  use  in  former  times  con- 
structed with  a  hinge,  for  which  arrangement  special  ad- 
vantages were  claimed,  but  which  it  was  soon  ascertained 
were  unfounded. 

Experience  has  now  quite  clearly  established  that  in 
most  instances  the  greatest  benefits  to  cleft  palate  pa- 
tients will  accrue  from  the  use  of  the  soft  rubber  velum. 
Having  once  learned  to  enunciate  clearly,  good  results 
will  follow  the  use  of  any  other  form  of  appliance.  But 
preeminent  as  the  artificial  velum  may  be  in  cases  of 
cleft  palate,  cases  may  present  where  the  early  hinge 
form  of  adjustment  is  a  necessity.  This  occurs  where 
''the  apex  of  the  fissure  is  distant  from  the  posterior 
border  of  the  hard  palate."  ^  In  these  cases,  viz.,  where 
some  distance  intervenes  between  the  posterior  border 
of  the  hard  palate  and  the  apex  of  the  fissure,  it  is 
claimed  that  **the  soft  velum,  lying  entirely  upon  the 
upper  surface  of  the  cleft,  and  the  anterior  edge  of  the 
velum  being  stiff  and  wide,  while  the  apex  of  the  fissure 
presents  the  usual  angle,  it  follows  that  the  natural  pal- 
ate cannot  rise  without  carrying  the  superincumbent 
velum  with  it.  This  it  could  not  accomplish  if  the  ex- 
tension which  connects  the  velum  with  the  plate  were 
unyielding.  "2  Hence,  in  these  instances  the  hinge  is 
imperatively  indicated. 

*Dr.  Ottolengui.  *Tb%d. 
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Taking  the  ImpressioiL— If  the  impression  for  a  cleft 
palate  ease  could  be  taken  as  the  ordinary  impression 
for  a  denture  is  taken,  that  is,  with  no  greater  incon- 
venience to  the  patient,  many  failures  that  heretofore 
have  attended  the  efforts  of  those  attempting  the  cor- 
rection of  the  defects  of  cleft  palate  would  not  have  been 
recorded.  While  the  related  factors  here  are  in  a  way 
entirely  different  from  those  of  the  ordinary  impression 
for  a  denture,  but  slight  inquiry  is  necessary  to  im- 
press the  fact  that  an  accurate  impression  of  the  cleft 
soft  palate  in  its  relation  of  rest  is  an  impossibility. 
This  becomes  clear  when  it  is  realized  how  quickly  the 
soft  palate  is  drawn  away  from  contact  with  any  sub- 
stance by  the  action  of  the  involuntary  muscles  of  the 
throat.  Hence,  as  soon  as  the  impression  material  is 
j^ressed  into  contact  with  the  natural  velum  it  is  drawn 
away  from  the  impression  material,  and  a  model  pre- 
pared from  such  an  impression  would  not  show  these 
parts  in  a  state  of  rest.  It  is  claimed  by  some  writers* 
that  a  divided  velum  is  more  sensitive  than  the  normal 
one,  hence,  the  disturbance  following  contact  with  the 
impression  material  is  here  even  greater.  The  two 
halves  of  the  divided  velum  are  not  only  drawn  upward, 
but  the  ojiening  between  them  ])ecomes  narrower,  which 
relation  is  rei)rodnccd  ui)on  the  model,  but  is  not  the 
relation  of  the  two  halves  when  at  rest,  so  that,  as  pre- 
viously stated,  a  i)erfectly  accurate  impression  of  the 
deformed  velum  in  a  state  of  rest  is  most  improbable, 
if  not  im])ossible.  However,  if  the  model  is  subsequent- 
ly altered,  as  will  ])e  described  later,  very  satisfactory 
results  may  be  obtained. 

In  taking  the  impression  the  tray  is  selected  in  the 
usual  manner,  and  if  it  appears  desirable  an  extensioj 

*Dr.  Ottolengui. 
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of  gutta  percha  may  be  made  at  the  posterior  border  of 
the  tray  for  the  better  accommodation  of  the  impres- 
sion material.  If  the  tray  is  selected  as  recommended 
in  a  previous  chapter,  its  posterior  border  will  extend 
somewhat  beyond  the  line  of  the  hard  palate,  and,  while 
this  may  be  adequate  for  taking  the  impression  of  the 
parts,  the  extension  of  gutta  percha  as  suggested  may 
be  made.  Plaster  of  paris  is  mixed  as  recommended  in 
the  chapter  on  Impressions,  applied  to  the  tray,  and,  just 
as  the  material  gives  indications  of  hardening,  it  is  in- 
troduced into  the  mouth,  quickly  adjusted  to  position, 
and  as  soon  as  the  material  has  hardened  sufficiently  it 
is  removed.  It  should  not  be  retained  in  position  for 
too  long  a  time,  as  this  might  render  its  removal  some- 
what difficult,  especially  in  those  cases  where  the  cleft 
involves  the  hard  palate,  and  the  plaster  is  forced  into 
the  nasal  cavity,  and  this  portion  of  the  impression 
cannot  be  withdrawn  without  fracture.  If  the  plaster 
*' sets'*  too  hard  before  the  attempt  at  its  removal  is 
made,  the  fracture  will  not  occur  without  considerable 
annoyance  to  the  patient.  In  constructing  an  artificial 
velum,  where  the  cleft  slightly  involves  the  hard  palate, 
it  is  a  good  plan  to  force  a  small  quantity  of  the  plaster 
mix  into  the  nasal  cavity,  prior  to  the  introduction  of 
the  tray  for  the  main  impression.  This  is  done  to  lo- 
cate the  vomer,  the  insertion  of  which  into  the  hard 
palate  may  be  very  close  to  the  apex  of  the  cleft,  and 
when  the  velum  is  placed  in  position  its  upper  portion 
might  unduly  press  against  the  bone,  unless  this  pre- 
caution of  locating  the  vomer  is  adopted  in  the  first 
place. 

When  it  is  considered  advisable  to  secure  an  accu- 
rate reproduction  of  the  nasal  cavity,  in  those  cases 
where  the  cleft  involves  the  greater  portion  of  the  hard 
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palate,  the  procedure  is  first  to  fill  the  nasal  cavity  with 
plaster  mixed  stiff,  and,  when  the  plaster  has  reached 
the  borders  of  the  cleft,  the  tray  which  has  been  previous- 
ly filled  with  plaster  is  carried  to  position.  The  plas- 
ter upon  the  tray  will  unite  with  that  in  the  nasal  cav- 
ity, and,  if  the  tray  is  withdrawn  as  soon  as  the  plaster 
admits  of  a  sharp  fracture,  the  piece  in  the  nasal  cavity 
is  then  removed,  and  subsequently  adjusted  to  place 
upon  the  plaster  impression;  or,  the  nasal  cavity  may 
be  filled  as  indicated,  and  the  plaster  allowed  to  set.  It 
is  then  removed,  varnished,  replaced,  and  when  the  tray 
is  introduced  to  secure  the  impression  of  the  remaining 
parts,  union  between  the  two  portions  of  plaster  does 
not  take  place;  hence,  but  little  diflSculty  exists  in  re- 
moving the  impression,  although  more  time  is  consumed 
in  obtaining  the  final  result. 

If  the  operator  intends  constructing  an  appli- 
ance similar  to  the  one  introduced  by  Dr.  Case,  it 
is  recommended  that  the  impression  should  be 
taken  in  the  following  manner,  as  suggested  by  Dr. 
Case: 

**In  taking  an  impression  for  the  construction  of  this 
palate  where  the  cleft  is  extensive,  or  even  extending 
somewhat  into  the  hard  palate,  it  is  my  object  to  obtain 
a  perfect  model  of  that  portion  of  the  roof  of  the  mouth 
over  which  I  wish  the  palatal  portion  of  the  plate  to 
extend,  and  along  the  borders  of  the  cleft  forward  of 
the  pendent  portions  of  the  velum  palati,  extending  some- 
what upon  the  floor  of  the  nares  and  representing  as 
perfectly  as  possible  the  nasal  borders  of  the  cleft  and 
lateral  surfaces  of  the  posterior  nares. 

**  These  surfaces,  a  part  of  which  lie  above  the  pen- 
dent and  unstable  tissues  of  the  velum  palati,  are  fre- 
quently susceptible  of  being  perfectly  rei)roduced  in  the 
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model  of  a  plaster  impression.  It  will  usually  be  found 
in  a  typical  case  that  the  posterior  nasal  openings  are 
laterally  constricted,  from  which  point  the  nasal  fossaj 
widen  to  form  the  floor  of  the  nares.  By  obtaining  a 
perfect  impression  of  these  somewhat  unyielding  sur- 
faces, which  otherwise  on  account  of  their  position  would 
be  very  difBcult  to  reproduce,  the  anterior  borders  of 
the  artificial  veil  can  be  perfectly  fitted  to  them  as  they 
merge  into  the  nasal  borders  of  the  body. 

"I  lay  particular  stress  upon  this  portion  of  the  oper- 
ation because  I  have  found  it  important,  not  only  as  a 
great  aid  to  the  proper  action  of  the  pharyngeal  muscles, 
but  in  clefts  of  considerable  extent  the  overhanging  na- 
sal borders  of  the  artificial  palate  can  be  easily  sprung 
into  place,  and  when  fitted  perfectly  patients  soon  learn 
to  place  and  sustain  the  palate  without  the  aid  of  a 
supporting, plate. 

"I  would  advise,  however,  that  the  supporting  plate 
be  always  made,  to  enable  patients  to  more  readily  ad- 
just and  sustain  the  plates  until  they  have  learned  to 
wholly  do  without  it. 

"When  no  artificial  teeth  are  required,  or  when,  if 
required,  a  bridge  denture  is  practicable,  the  supporting 
plate  should  be  made  to  cover  as  small  an  area  of  the 
roof  of  the  mouth  as  is  con- 
sistent with  the  demand  for 
strength.  I  rarely  extend  it 
forward  of  the  second  bi- 
cuspid, leaving  as  nuich  of 
the  anterior  palatal  surface 
exposed  as  possible,  which  I 
believe  materially  aids  in  ac- 
quiring perfect  enunciation. 

"Fig.  307,  which  is  made 
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from  the  model  of  an  impression  of  the  mouth  with  the 
apparatus  in  place,  shows  the  form  of  the  supporting 
plate  I  usually  make. 

"There  are  two  ways  of  taking  these  impressions: 
one  by  forming  a  base  of  modeling  compound  upon  which 
to  lay  the  plaster,  and  the  other  by  using  plaster  alone. 

**For  the  first  the  compound  is  wrapped  around  the 
forefinger  and  pressed  gently  to  place.  Removing,  sof- 
tening, and  perhaps  slightly  reshaping  and  cutting  away 
surplus,  this  is  repeated  several  times,  with  the  view  of 
finally  obtaining  a  modeling  compound  impression  that 
will  not  displace  the  soft  posterior  borders,  and  that 
will  perfectly  support  the  plaster  for  the  final  impres- 
sion. 

'*The  palatal  surface  is  then  roughened  so  the  plaster 
will  cling  to  it,  and  all  that  portion  of  the  compound 
which  extends  above  the  nearest  approaching  borders  of 
the  cleft  is  cut  away  and  the  cut  surface  smoothed  and 
oiled. 

"This,  when  carried  to  place  with  the  plaster  in  po- 
sition, need  cause  no  fear  of  its  easy  removal,  even 
though  an  excess  of  plaster  is  used — providing  it  does 
not  come  forward  of  the  alveolar  ridge  in  extensive 
double  clefts — as  all  that  portion  which  extends  above 
the  border  of  the  cleft  forming  the  impression  of  the 
nasal  fossae  will  readily  break  from  the  smooth,  oiled 
surface  of  the  compound,  when  the  impression  is  re- 
moved, it  being  otherwise  unattached  to  the  lower  parts, 
as  the  compound  completely  bridges  the  cleft  from  its 
nearest  approaching  borders.  The  nasal  section  can 
then  be  teased  back  toward  the  more  oi)en  portion  of 
the  cleft,  and  allowed  to  fall  on  a  mouth  mirror,  from 
which  it  is  rei)laced  upon  the  impression. 

"As  a  rule  I  prefer  plaster  alone,  dividing  it  as 
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above  in  sections  at  the  borders  of  the  cleft.  The  first 
section  is  passed  freely  into  the  nasal  cavity  with  a 
spatula,  stopping  it  abruptly  at  the  nearest  api)roaching 
border  of  the  cleft.  The  under  surface  is  then  lubricated 
with  a  solution  of  white  vaselin,  and  the  first  part  of 
the  second  section  is  delicately  laid  on  with  the  spatula, 
so  as  to  not  lift  or  dislodge  the  upper  section.  The  plas- 
ter is  spread  out  over  the  roof  of  the  mouth  with  a  spat- 
ula, and  when  partially  hard  is  strengthened  for  re- 
moval with  fresh  plaster  introduced  in  a  flat  impression 
tray.  The  impression  does  not  need  to  extend  even  to 
the  gingival  borders  of  the  teeth. 

''In  filling  and  trimming  the  casts  from  these  im- 
pressions, nearly  all  that  portion  back  of  the  attach- 
ments of  the  soft  palate  is  cut  away,  and  the  nasal  por- 
tion of  the  cast  opened  and  freely  exposed  to  the  extreme 
nasal  borders,  produced  by  the  impression.  This  is 
done  to  facilitate  shaping  the  modeling  compound  model 
or  pattern  of  the  palate,  and  its  ready  removal  from 
and  replacing  upon  the  cast  during  the  process  of  re- 
peated trials  in  the  mouth. ' ' 

Where  a  small  opening  exists  in  the  i)alate,  owing 
to  disease  or  some  other  cause,  if  a  plaster  impression 
is  desired  of  the  case  some  means  must  be  provided  for 
preventing  the  plaster  from  entering  the  opening,  and 
then,  by  extending  beyond  its  borders  upon  the  nasal 
side,  it  becomes  a  difficult  matter  to  remove  this  por- 
tion of  the  impression.  It  is  recommended,^  in  these 
cases,  to  place  several  folds  of  Japanese  tissue  paper 
across  the  opening  in  the  palate,  which  will  prevent  the 
plaster  from  entering  the  opening  as  indicated,  and  yet 
admit  of  it  entering  sufficiently  far  for  a  desirable  im- 
pression. 
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In  those  cases  in  which  all,  or  nearly  all,  of  the 
separation  normally  existing  between  the  nasal  and  oral 
cavities  is  lacking,  the  cavities  being  continuous,  and 
where  an  irregular  outline  and  convolutions  character- 
ize the  condition,  the  following  procedure  is  recommend- 
ed:^ '^A  sheet  of  gutta  percha  is  softened  and  trimmed 
to  approximately  cover,  let  us  say,  the  right  half  of 
the  cavity  extending  below,  over  the  alveolar  ridge  or 
teeth,  if  these  organs  be  present.  Using  this  as  a  tray 
an  impression  of  the  right  half  is  easily  procured  and 
a  model  made.  On  this  model  a  wax  plate  is  fashioned 
and  reproduced  in  vulcanized  rubber.  This  rubber  plate 
is  tried  in  the  mouth,  and  any  angles  that  might  cause 
irritation  or  render  removal  difficult  are  carefully  filed 
away,  until  the  plate  rests  comfortably  against  the  right 
half.  With  this  in  place  plaster  is  then  pressed  against 
the  left  side  and  partly  over  the  rubber  plate.  When 
hard  the  two  are  removed  separately,  waxed  together, 
and  a  model  made  over  them  both.  A  plate  of  vulcanite 
is  now  made  for  the  left  side,  both  being  united  in  the 
vulcanization,  so  that  we  now  have  a  shell  of  thin  vul- 
canite rubber  which  will  fit  the  whole  interior  of  the 
cavity.  This  is  next  filled  with  plaster  carved  so  as 
to  form  a  representation  of  a  normal  vault  when  in 
place.  With  this  surface  oiled  to  prevent  adhesion  of 
new  plaster,  the  shell  with  its  filling  of  plaster  is  placed 
in  the  mouth  and  an  impression  taken  as  of  a  normal 
mouth.  The  model  from  this  will  have  the  shell  of  vul- 
canite in  place  and  still  retain  the  filling  of  plaster. 
Using  this  as  any  regular  model,  a  set  of  teeth  (if  teeth 
be  required)  is  made,  and  in  the  course  of  vulcanization 
this  final  rubber  i)late  attaches  to  the  shell  which  lines 
the  ui)i)er  cavity.    On  removal  from  the  flask  a  hole  is 
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cut  opposite  the  nostrils,  and  another  at  the  back,  and 
through  these  holes  the  plaster  filling  is  dug  out,  leaving 
a  set  of  teeth  having  a  hollow  superstructure  of  vul- 
canite which  closely  fits  against  all  the  upper  surfaces. 
A  plate  of  this  character  usually  stays  in  place  quite 
fixedly.     The  two  holes  supply  breathing  apertures." 

The  Treatment  of  the  Model.— As  has  been  previ- 
ously stated,  an  absolutely  accurate  impression  of  a 
cleft  velum,  in  its  relation  of  rest,  is  an  impossibility, 
but  satisfactory  results  in  the  finished  piece  can  be  ob- 
tained if  the  imperfect  model  is  corrected. 

Dr.  Ottolengui  ^  advises  that  a  trial  plate  be  made  of 
a  double  layer  of  gutta  percha,  and  conformed  to  the 
model.  The  first  layer  is  extended  into  the  cleft  as  it 
appears  upon  the  model.  A  piece  of  copper  wire  is 
next  formed  into  a  loop,  and  pressed  into  the  trial  plate, 
the  loop  extending  into  the  gutta  percha  fitted  into  the 
cleft.  The  second  layer  of  gutta  percha  is  now  adapted 
over  the  first,  and,  with  the  copper  wire  between  the 
two  layers,  a  stiff  trial  plate  is  secured,  which  can  easily 
be  conformed  to  any  desirable  shape.  When  this  trial 
plate  is  placed  in  the  mouth,  it  at  once  becomes  evident 
that  the  model  very  imperfectly  reproduces  the  normal 
relations  of  the  cleft.  The  cleft  will  be  seen  to  be 
wider,  and  its  sides  will  fall  below  the  extended  portion 
of  the  trial  plate,  showing  that  the  sides  of  the  soft 
palate  are  drawn  upward  as  the  impression  material 
is  placed  against  the  tissue.  The  extended  portion  of 
the  trial  plate  is  bent  downward  until  it  follows  the 
normal  lines  of  the  palate  when  at  rest,  and  as  stated- 
in  some  instances  it  is  only  after  persistent  effort  that 
the  muscular  effort  which  draws  upward  the  sides  of 
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the  cleft  will  finally  cease,  and  admit  of  the  true  lines 
being  ascertained.  Wax  is  next  added  to  the  sides  of 
the  extended  portion  of  the  trial  plate,  and,  by  repeated- 
ly replacing  it  in  the  mouth,  the  true  lines  of  the  natural 
])alate  are  secured.  The  trial  plate  is  now  placed  upon 
the  model,  which  must  be  trimmed  to  widen  the  cleft  to 
accommodate  the  reshaped  extended  portion  of  the  trial 
plate.  The  edges  of  the  cleft  upon  the  model  are  now 
built  up  by  additions  of  plaster  of  paris  until  they  just 
reach  to  the  wax  of  the  trial  plate.  When  this  proce- 
dure has  been  carefully  followed  the  divided  natural 
velum  may  be  quite  accurately  reproduced. 

Dr.  Ottolengui  also  claims  ^  that,  in  those  cases  where 
the  activity  of  the  muscles  is  so  marked  that  in  the  act 
of  swallowing  the  pharyngeal  muscles  come  together  so 
closely  as  to  almost  occlude  the  nares,  it  is  necessary  to 
obtain  a  model  of  the  pharynx,  not  in  its  relation  of 
rest,  but  as  it  api)ears  when  closed,  in  order  that  the 
artificial  ])alate  made  for  the  case  may  best  meet  the 
requirements  of  the  case;  this  can  only  be  done  if  the 
impression  is  taken  with  the  mouth  parts  in  a  state  of 
rest,  while  the  pharyngeal  portion  is  taken  in  the  same 
imi)ression  di,iring  the  act  of  swallowing.  The  recom- 
mended procedure  is  as  follows: 

The  trial  plate  is  extended  posteriorly  until  it  al- 
most comes  in  contact  with  the  posterior  portion  of 
the  i)harynx.  The  posterior  edge  of  this  extension  is 
to  receive  a  slight  wall  of  wax  to  prevent  the  plaster, 
when  the  impression  is  taken,  from  passing  into  the 
throat.  The  wax  is  also  added  along  the  upper  side 
of  the  extension  to  confine  the  plaster  better  to  the  uj)- 
per  surface.  The  i)late  may  then  be  tried  in  the  mouth 
to  determine  if  the  extension  in  any  way  interferes  with 
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the  act  of  swallowing.  If  satisfactory,  a  thin  mix  of 
plaster  is  placed  upon  the  extended  portion  of  the  plate, 
introduced  into  the  mouth,  placed  in  position,  and  the 
I)atient  requested  to  swallow  two  or  three  times,  and 
then  remain  as  quiet  as  possible.  When  the  plaster  has 
hardened  the  impression  is  removed  and  ])laced  in  po- 
sition upon  the  model.  Dr.  Ottolengui  states  ^  that  when 
it  appears  evident  from  the  activity  of  the  throat  muscles 
that  this  procedure  will  be  necessary,  it  is  best  to  se- 
cure this  impression  before  correcting  the  model  in  re- 
gard to  the  borders  of  the  cleft,  as  previously  discussed. 
It  is  from  such  a  model  that  Dr.  Ottolengui  makes  his 
modified  Kingsley  velum,  which  resembles  in  its  action 
the  velum  obturator  of  Dr.  Case. 

The  Construction  of  an  Artificial  Velum.— In  con- 
structing an  artificial  velum  a  model  of  the  two  flaps 
of  which  the  velum  consists  is  made.  The  palatal  flap 
is  first  formed,  either  of  wax  or  sheet  gutta  percha.  If 
the  model  is  to  be  tried  in  the  mouth,  which  is  always 
the  safer  plan  of  i)rocedure,  especially  with  the  inex- 
perienced, it  is  best  to  utilize  gutta  i)ercha;  if  not,  the 
model  may  be  formed  of  wax.  A  piece  of  gutta  i)ercha 
is  formed  to  cover  the  cleft;  this  will  assume  a  triangu- 
lar form,  as  previously  observed.  When  the  piece  for 
the  palatal  fiap  has  been  constructed  as  desired,  it  is 
warmed  and  yjressed  against  the  model,  so  that  a  de- 
sirable adaptation  may  be  secured.  When  this  has 
been  accomplished  and  all  the  edges  made  thin,  while 
in  position  upon  the  model,  a  blast  of  cold  air 
should  be  directed  against  the  gutta  percha  to 
harden  it. 

The  second  or  upper  flap  is  formed  after  the  method 
indicated  for  the  palatal  flap,  excepting  that  its  pos- 
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terior  edge  must  be  made  to  meet  the  ridge  of  the  i)har- 
ynx.  The  reason  for  this  has  l>eeii  previously  noted. 
When  the  second  flaj)  has  been  satisfactorily  conformed 
to  the  model,  while  in  x>osition,  and  firmly  held  in  place 
with  one  hand,  the  other  hand  is  utilized  to  api)ly  pres- 
sure at  the  center  of  the  posterior  part,  to  bend  it 
upward  to  assume  the  desired  form. 

The  two  flaps  are  next  placed  in  position  upon  the 
model  and  sustained  in  their  proper  relation  with  wax. 
The  case  may  now  be  tried  in  the  mouth,  and  when  found 
to  be  satisfactory  the  fonnation  of  the  metal  molds  may 
be  proceeded  with,  in  which  the  soft  rubber  of  which  the 
velum  is  to  be  formed  may  be  vulcanized.     The  flask 
recommended   for  holding  the  metal  molds   is  of   two 
parts,  one  of  which  has  a  square  opening  at  its  center; 
into  this  portion  of  the  flask  is  placed  the  model  of  the 
velum,  so  that  the  ])alatal  flap  rests  over  the  oi)ening. 
The  flask  having  been  oiled,  plaster  of  i)aris  is  adapted 
about  the  model   of  the  velum   and  to   the   remaining 
portion  of  the  flask.     When  this  has  set  the  plaster  is 
easily  removed  from  the  flask,  trimmed  down,  varnished, 
returned  to  the  flask  with  the  giitta  ])ercha  velum  in 
position,  and  oiled.     Plaster  is  now  a])])lied  to  the  sur- 
face  of  the  velum  and  the  surrounding  plaster,  and  the 
other  half  of  the  flask,   having  been  previously  oiled, 
is  adjusted  to  position  and  pressed  into  place.     When 
this  has  hardened  it  is  sejmrated,  and  the  third  mokl 
may  then  be  formed.     This  is  accomplished  by  pouring 
])laster  into  the  opening  at  the  top  of  the  flask,  filling 
the  remaining  space  within   the   flask.     A  molding  in 
sand  is  next  ])repared  for  each  piece  of  plaster,  and  a 
casting  made  in  type  metal. 

It  is  claimed  ^  that  if  the  surfaces  of  the  molds  are 
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soaped  before  ])aeking  the  soft  nil)l)or,  it  prevonis  the 
rubber  from  adhering  to  the  metal  molds. 

Tlie  rubber  is  packed  in  the  usual  manner.  It  is  well 
to  remove  the  excess  of  rubber,  otherwise  the  opening 
of  the  flask  is  likely  to  be  rendered  quite  difficult.  The 
best  results  are  obtained  in  the  vulcanizing  i)rocess  ^  if 
sufficient  charcoal  is  placed  at  the  bottom  of  the  vul- 
canizer  to  extend  beyond  the  water  also  i)laced  therein. 
This  enables  the  vulcanizing  process  to  go  on  in  the 
steam  generated  when  heat  is  applied. 

**The  thermometer  which  registers  the  heat  should 
indicate  240°  for  two  hours;  250^  for  one  hour;  260° 
for  one  hour;  and  270°  for  one  hour." 

In  this  manner  the  rubber  is  i)revented  from  being 
overvulcanized,  which,  if  allowed  to  take  place,  quickly 
results  in  destroying  the  flexibility  of  the  velum,  and 
may  be  detected  when  the  piece  is  taken  from  the  flask 
by  the  burned  odor  which  it  emits. 

The  Construction  of  an  Obturator.— It  has  been  pre- 
viously indicated  that  an  obturator  is  best  suited  for 
those  cases  in  which  both  the  hard  and  soft  palate  are 
involved  in  the  cleft.  The  procedure  is  as  follows:  The 
model  is  obtained  in  the  usual  manner.  The  opening 
in  the  hard  palate  is  closed  with  wax,  and  dies  and 
counterdies  prei)ared  that  a  swaged  plate  may  l^e  pre- 
pared to  fit  the  hard  j^alate,  and  cover  the  existing  open- 
ing in  this  region.  The  i)late  is  attached  usually  to  the 
first  permanent  molars,  by  means  of  clasi)s,  and  to  safe- 
guard the  teeth  from  caries  it  is  best  to  first  cover 
them  with  shell  gold  crowns  and  then  adai)t  the  clasps. 

When  the  plate  and  clasj)s  have  been  desirably  adapt- 
ed, the  next  step  in  the  ])rocedure  is  to  temporarily  at- 
tach to  the  upi)er  surface  of  the  i)late  a  device  for  sus- 
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taining  the  impression  material,  that  a  suitable  impres- 
sion may  be  secured.  Copper  wire  in  the  form  of  a 
loop  may  be  used  for  this  purpose,  and  temporarily 
attached  to  the  plate  with  soft  solder.^  The  impression 
material  is  softened,  the  wire  loop  embedded  in  it,  and 
the  plate  and  material  introduced  into  the  mouth.  As 
only  an  approximation  of  the  form  of  the  cleft  and  tis- 
sues is  desired  at  this  time,  the  material  may  be  quickly 
withdrawn,  hardened,  and  trimmed  dowTi  to  more  close- 
ly approximate  the  desired  outlines.  When  this  has 
been  accomplished,  the  material  is  again  softened,  in- 
troduced into  the  mouth,  and  the  patient  instructed  to 
swallow  several  times.  In  this  manner  the  muscles  so 
act  upon  the  softened  material  that  the  form  is  secured 
which,  reproduced  in  the  finished  piece,  will  enable  the 
patient  to  comi)letely  close  the  oi)ening  into  the  nasal 
cavity  when  the  instrument  is  in  position.  Usually  it 
will  be  found  necessary  to  trim  the  surfaces  against 
which  the  muscles  act  in  closing  to  **  further  reduce 
the  size  of  the  bulb,  especially  at  the  posterior  end, 
where  the  ridge  of  the  i)liarynx  is  exi)ecte(l  to  touch 
it.''^ 

The  case  is  completed  in  the  following  manner:  *^The 
model  having  been  brought  to  this  i)oint,  I3laster  is  mixed 
as  for  an  impression,  and  a  little  placed  upon  the  upper 
side  of  the  i)late,  extended  from  where  the  impression 
material  ends  suflSciently  forward  to  reach  the  anterior 
end  of  the  fissure  when  placed  in  the  mouth.  The  plate, 
with  plaster  u])on  it,  is  then  quickly  carried  into  place, 
and  upon  removal  the  ])laster  will  have  taken  an  im- 
pression of  the  forward  i)art  of  the  cleft.  It  is  cut  away 
to  a  level  with  the  upi)er  side  of  the  im])ression  mate- 
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rial,  and  with  it  completes  the  model  of  the  obturator, 
which  must  now  be  reproduced  in  hard  rubber. 

*  *  Plaster  molds  are  next  made  in  which  to  reproduce 
the  bulb  in  hard  rubber,  and  when  flasked  and  ready  for 
packing  the  bulb  is  made  as  follows:  Patterns  of  the 
upper  and  under  surface  are  cut  from  thick  tin  foil,  and 
a  single  pattern  to  extend  around  the  sides  and  end. 
These  are  similarly  cut  from  sheet  rubber,  and  are 
united  in  the  general  form  of  the  bulb  by  placing  the 
edges  together  and  pinching  them  fast  with  a  pair  of 
tweezers.  Before  finally  closing,  water  should  be  in- 
troduced, filling  the  bulb  about  three-quarters  full,  great 
care  being  observed  lest  the  edges  of  the  rubber  should 
become  wet,  which  would  prevent  perfect  union  and  al- 
low an  escape  of  steam  during  vulcanization,  the  result 
being  a  collapse  of  the  bulb.  If  these  steps  are  accu- 
rately taken  and  the  flask  tightly  closed,  the  bulb  will 
be  thoroughly  well  filled  out  and  will  be  a  perfect  re- 
production of  the  model. 

**The  bulb  is  next  to  be  fitted  to  the  plate,  the  proper 
position  being  determined  by  models  which  were  taken 
while  the  plate  and  wax  (impression  material)  model 
were  united.  A  hole  is  then  drilled  through  the  bulb 
and  plate,  through  which  an  iridio-platinum  bar  is 
passed  and  soldered  to  the  plate,  the  opposite  end  be- 
ing screw-cut  and  supplied  with  a  nut.  The  hole  drilled 
through  the  bulb  for  the  passage  of  the  bar  also  serves 
for  the  removal  of  the  water  used  in  vulcanizing.  The 
surface  of  the  plate  over  which  the  bulb  is  to  lie  is 
smeared  with  gutta  percha,  the  bulb  slipped  over  the 
bar,  and  the  nut  turned  down  until  it  imi)inges.  Then 
by  warming  the  plate  over  a  Bunsen  burner  the  gutta 
percha  is  softened  and  the  nut  screwed  down,  driving 
the  obturator  tight  against  the  plate,  the  gutta  percha 
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serving  to  form  a  water-tight  joint.  The  plate  and 
bulb  are  then  polished  and  are  ready  for  the  patient. ' '  * 

Dr.  Case's  Velum  Obturator.— Dr.  Case  describes  his 
method  as  follows :  *  *  The  model  of  the  body  of  the  palate 
is  formed  first,  and  then  inserted  in  the  mouth  for  trial. 
This  can  usually  be  accomplished  with  the  hand  alone,  by 
passing  it  back  of  its  proper  position  and  then  bringing 
it  forward.  It  should  be  done  quickly  and  easily,  or  con- 
traction of  the  muscles  will  prevent  its  accomplishment. 

*  *  At  this  time  the  lateral  nasal  extensions  of  the  model 
should  be  abridged  to  facilitate  introduction.  They  can 
be  added  at  the  time  of  investment  and  still  further 
extended,  as  can  other  parts,  by  scraping  the  metal 
casts. 

**The  surface  of  the  pharyngeal  wall  in  the  contracted 
position  of  its  muscles,  which  represents  the  surface 
that  is  ultimately  to  close  around  and  press  against  the 
peripheral  border  of  the  artificial  veil,  is  obtained  with 
a  loop  of  No.  22  soft  copper  wire,  the  free  ends  of  which 
pass  into  tubes  embedded  in  the  upper  surface  of  the 
model. 

'^The  loop  is  drawn  out  and  bent  to  about  the  proper 
size  and  shape,  and  the  model  then  inserted  in  the  mouth 
for  correction.  This  is  repeated,  bending,  enlarging,  or 
contracting,  etc.,  until  the  wire  is  seen  to  rest  along 
surfaces  that  are  best  adapted  to  unite  in  their  action 
mtli  the  artificial  veil  for  the  ultimate  closure  of  the 
naso-pharyngeal  opening. 

**The  posterior  line  of  wire  should  rest  just  in  front 
of  or  slightly  above  the  greatest  contracted  extension 
of  the  superior  pharyngeal  muscle.  The  surrounding 
muscles  can  be  made  to  contract  by  a  slight  titillation 
of  the  surface,  and,  what  is  of  the  greatest  advantage, 

*Dr.  Ottolongui  in  "American  Textbook  of  Prosthetic  Dentistry." 


DE.   CASE'S  VELUM   OBTURATOR        793 

the  pharyngeal  walls  above  and  below  the  wire  can  be 
readily  seen  and  studied  in  their  action  through  the  open 
loop. 

*  *  The  action  of  the  muscles  alone,  springing  forward 
against  the  pliable  wire  loop,  pressing  it  back  into  its 
sockets,  or  bending  it  to  fit  their  surfaces,  will  frequent- 
ly cause  it  to  mark  the  desired  peripheral  outline  of  the 
artificial  velum.  As  the  loop  turns  forward  to  pass  be- 
neath the  openings  of  the  Eustachian  tubes,  the  pharyn- 
geal surfaces  will  often  be  found  corrugated  and  thrown 
into  irregular  folds,  so  that  in  finding  the  smoother  path 
across  these  ridges  to  prevent  the  escape  of  air  at  the 
border  of  the  veil  through  the  sulci,  it  may  be  found 
desirable  to  raise  or  lower  the  wire  upon  one  side  more 
than  the  other.  Forward  of  this  it  soon  comes  in  con- 
tact with  the  upper  surfaces  of  the  palatal  muscles  as 
it  enters  the  posterior  nares. 

** After  fitting  the  wire  to  mark  the  desired  outlines 
of  the  veil,  the  roll  of  compound  which  is  to  form  the 
model  of  the  border  of  the  veil  may  now  be  attached  to 
the  loop,  following  the  outline  of  its  perij)heral  surface, 
and  finally  adjusted  to  the  mouth  to  correct  imperfec- 
tions. ' ' 
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Abrasion,  distinction  between  ero- 
sion and,   109. 

Abscess,  acute  apical.  See  Perice- 
mentitis, acute  septic  apical. 

Abscess,  chronic  apical,  249;  defini- 
tion of,  249;  diagnosis  of,  251; 
etiology  of,  249;  pathology  and 
morbid  anatomy  of,  250;  prog- 
nosis of,  251;  symptoms  of,  251; 
therapeutics  of,  252. 

Abscess,  chronic  apical,  with  fis- 
tula, 253 ;  bismuth-vaaolin  paste 
in  treatment  of,  259;  definition 
of,  253;  diagnosis  of,  255;  empy- 
ema of  the  antrum  associated 
with,  258;  etiology  of,  253;  ex- 
cision of  root  in  treatment  of, 
257;  extraction  and  replantation 
in  treatment  of,  258;  irrigation 
for,  256;  pathology  and  morbid 
anatomy  of,  253;  prognosis  of, 
255;  symptoms  of,  254;  thera- 
peutics   of,    256. 

Abscess,  gouty.  Sec  Abscess,  peri- 
cemental. 

Abscess,  pericemental,  292;  defini- 
tion of,  292;  diagnosis  between 
acute  septic  apical  pericementi- 
tis and,  245;  diagnosis  of,  295; 
etiology  of,  292;  pathology  and 
morbid  anatomy  of,  293;  prog- 
nosis of,  296;  symptoms  of,  295; 
therapeutics  of,   296. 

Absorbents,  use  of,  in  exclusion  of 
moisture  from  dental  operations, 
343. 

Abutment  pieces,  690,  694. 

Abutment  tooth,  safeguarding 
against  caries,  617. 


Abutments,   connected,    732. 

Acetic  acid,  use  of,  in  treatment  of 
tooth  discoloration,  389. 

Acidosis,  relation  of,  to  pyorrhea 
alveolaris,   140. 

Acid  sodium  phosphate,  formation 
of,  in  dental  erosion,   111. 

Aconite,  tincture  of,  external  use 
of,  in  apical  pericementitis,  246, 
247;  in  pericemental  abscess,  297; 
in  systemic  non-septic  pericemen- 
titis, 273. 

Acree  and  Hinkins,  investigations 
by,  on  saliva  taken  direct  from 
the   salivary   glands,    116. 

Adrenalin,  therapeutic  use  of,  in 
hemorrhage  following  gum  lanc- 
ing, 16;  in  hemorrhage  following 
tooth  extraction,  4,  31. 

Adventitious  dentins.     See  Dentin. 

Agglutinin,  presence  of,  a  substance 
so-called  in  formation  of  salivary 
calculi,  284. 

Agglutinins,  relation  of,  to  immu- 
nity  from   dental   caries,    32. 

Alexander,  Dr.  C.  L.,  early  bridge- 
work  by,  680;  gold  recommended 
by,  for  exclusion  of  moisture  dur- 
ing operations,  341 ;  method  of 
making  large  restorations  em- 
ployed by,  90. 

Alkaline  medium,  value  of,  in  tooth 
bleaching,  385. 

Allen,  Dr.  John,  on  use  of  camphor 
in  preparation  of  matrix  for  por- 
celain inlays,  83;  continuous  gum 
dentures   introduced   bv,    753. 

Alloy  of  aluminum,  use  of,  in  cast 
dentures,  741. 
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Alloy  of  silver  and  platinum,  use 
of,  in  combination  with  vulcanite 
as  base  for  dentures,  585. 

Alloys,  fusible,  use  of,  in  cast  den- 
tures, 748. 

Alum,  addition  of,  to  plaster  of 
paris  in  making  impressions,  457. 

Aluminum,  use  of,  as  base  for  den- 
tures, 452;  as  base  for  cast  den- 
tures, 740;  as  base  for  vulcanite 
dentures,  584. 

Aluminum  chlorid,  use  of,  in  treat- 
ment of   tooth  discoloration,  388. 

Alveolar  plates,  removal  of,  before 
construction  of   dentures,  451. 

Alveolar  process,  fracture  of,  dur- 
ing tooth  extraction,  432. 

Alveolitis,  following  tooth  extrac- 
tion, 430. 

Amalgam,  159;  color  of,  164;  cop- 
per, 159;  definition  of,  159;  as 
filling  material,  159;  as  filling 
material  for  deciduous  teeth,  66, 
67;  flow  of,  163;  history  of,  160; 
mercury  in,  163;  metals  employed 
in,  160;  necessity  for  lining  with 
zinc  to  prevent  discoloration  of, 
382;  necessity  for  removal  of,  be- 
fore using  hydrogen  dioxid  for 
tooth  <liHcoloration,  385;  physical 
charact  eristics  of,  161 ;  silver, 
1(>();  technique  for  use  of,  165; 
tooth  discoloration  due  to  action 
of,  on  hydrogen  sulphid  in  den- 
tinal tubules,  382;  use  of,  in 
molars,  605;  use  of,  in  prepara- 
tion of  fractured  root  for  arti- 
ficial crown,  601. 

Ames,  Dr.  W.  \.  11,  on  need  for 
caution  in  use  of  silicate  cements, 
173;  preparation  of  silicate  ce- 
ments used  by,  173. 

Amor])hous  calcific  degeneration  of 
dental  pulp,  234;  definition  of, 
234;  diagnosis  of,  236;  etiology 
of,  234;  pathology  and  morbid 
anatomy  of,  235;  symptoms  of, 
235;  therapeutics  of,  236. 


Anatomical  articulation,  definition 
of,  in  dentistry,  527,  536;  mo?e- 
ments  of  mandible  in,  536;  move- 
ments of  natural  teeth  in,  540. 

Anatomical  articulator,  526. 

Anatomical  relations  of  the  teeth. 
See  Teeth. 

Andrews,  Dr.  R.  R..  on  the  funetion 
of  the  dental  pulp,  301. 

Anesthesia,  general,  use  of,  in  treat- 
ment of  hypersensitive  dentin. 
106;    in   extraction   of  teeth,  434. 

Anesthesia,  local,  by  means  of  co- 
cain,  see  Cocain ;  by  means  of 
ethyl  chlorid,  see  Ethyl  chlorid; 
by  means  of  eucain,  set  Eucain; 
by  means  of  pressure,  see  Pres- 
sure; extraction  of  teeth  under, 
439;  removal  of  dental  pulp  un- 
der,  315. 

Anesthesia  under  coca  in.  See  Co- 
cain. 

Anesthesia  under  ether.     See  Ether. 

Anesthesia  under  eucain.  See 
Eucain. 

Anesthesia  under  nitrous  oxid  gas. 
See  Nitrous  oxid. 

Anesthesia  by  pressure.  See  Pres- 
sure anesthesia. 

Anodynes,  use  of.  in  treatment  vi 
hypersensitive  dentin,  102. 

Antacid  agents,  value  of,  in  ciscs 
of   dental   erosion,    118. 

Antipyretics,  use  of,  in  treatment 
of  acute  apical  pericementitis, 
248. 

Antiseptic  pastes,  use  of,  in  root 
canal  filling,  328. 

Antisepsis,  importance  of,  after 
tooth  extraction,  431;  in  tiK»th 
replantation.  399;  in  treatment  of 
inflamed  gums,  12;  in  treatment 
of  stomatitis,  368. 

Antiseptics,  use  of,  after  removal 
of  dental  pulp,  313;  in  care  oi 
teeth,  372;  in  hemorrhage  follow- 
ing tooth  extraction,  431;  in  lane 
ing   of   gums   in   infants,    15;   in 
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preparation  of  fractured  root  for 
artificial*  crown,  601 ;  in  prophy- 
lactic treatment  of  dental  caries, 
in  toilet  of  dental  cavity,  52;  in 
treatment  of  marginal  gingivitis, 
281;  in  treatment  of  pericemen- 
tital  abscess,  297. 

Antrum,  empyema  of,  2o4,  258;  for- 
cible entrance  of  tooth  into,  after 
extraction,  434. 

Aphthous  stomatitis,  361. 

Arkovy,  on  the  immediate  cause  of 
pulp  suppuration,  204;  on  the 
microorganisms  present  in  moist 
gangrene  of  the  pulp,  211;  inves- 
tigations by,  upon  the  action  of 
arsenic  upon  the  dental  pulp,  310. 

Aromatic  spirits  of  ammonia,  use  of, 
for  syncope  following  tooth  ex- 
traction, 433. 

Arsenic,  devitalization  of  dental 
pulp  by  means  of,  24,  309,  325; 
escape  of,  through  gutta  percha 
sealing,  313;  injury  to  dental  pulp 
following  use  of,  310;  objections 
to  use  of,  in  treatment  of  decidu- 
ous teeth, '  69 ;  traumatic  perice- 
mentitis due  to  use  of,  263;  use 
of,  in  treatment  of  acute  inflam- 
mation of  dental  pulp,  197,  199; 
use  of,  in  treatment  of  amor- 
phous calcific  pulp  degeneration, 
236;  use  of,  in  treatment  of  pulp 
nodules,  233,  234;  use  of,  in  treat- 
ment of  venous  pulp  hyperehiia, 
192;  zinc  oxid  sometimes  present 
in,  307. 

Arsenical  necrosis,  due  to  use  of 
toothache   drops,    314. 

Arsenical  pastes,   formula   for,  315. 

Arterial  hyperemia  of  dental  pulp. 
See  Hyperemia. 

Arthritic  state,  association  of,  with 
systemic  non-septic  pericementitis, 
271,  272. 

Artificial  crowns.     See  Crowns. 

Artificial  teeth.     See  Teeth. 

Artificial   velum.     See   Velum. 


Articulation,  anatomical.  See  Ana- 
tomical articulation. 

Articulation,  normal,  establishment 
of,  in  artificial  crown,  594. 

Asbestos,  use  of,  in  cast  dentures 
of  fusible  alloys,  749. 

Asbestos  paper,  us^  of,  in  technique 
of  shell  crown,  640. 

Ascher   enamel,   173. 

Asepsis,  importance  of,  in  Callahan's 
method  of  enlarging  the  dental 
canal,  321;  in  filling  canals  in  de- 
ciduous teeth,  70;  in  preparation 
of  fractured  roots  for  artificial 
crown,  601 ;  in  preparation  of 
perforated  roots  for  artificial 
crown,  600;  in  removal  of  con- 
tents of  canal,  322;  in  removal  of 
dental  pulp,  316;  in  root  canal 
filling,  322. 

Aseptic  doilies,  345. 

Aspirin,  use  of,  in  treatment  of 
acute  inflammation  of  dental  pulp, 
198. 

Astringents,  use  of,  in  treatment  of 
hemorrhage  following  tooth  ex- 
traction, 431. 

Atrophic  degeneration  of  dental 
pulp,  223. 


B 


Babbitt  metal,  use  of,  as  a  material 
for  dies,   507,  508. 

Bacillus  buccalis  maximus,  38. 

Bacillus  coli   communis,   10. 

Bacteria,  action  of  agglutinins  and 
opsonins  upon,  32;  danger  from 
entrance  of,  during  canal  filling, 
325;  danger  from  entrance  of, 
during  pulp  removal,  317;  dental 
caries  due  to  action  of,  32;  ne- 
cessity for  daily  removal  of,  from 
oral  cavity,  372,  374;  saliva  a 
means  of  entrance  for,  333;  va- 
rieties of,  present  in  acute  apical 
pericementitis,  239,  241;  varieties 
of,  present  in   dental  caries,  38; 
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varieties  of,  present  in  moist  gan- 
grene of  the  pulp,  211. 

Bacterial  plaque,  formation  of,  28, 
29;  locations  for  formation  of, 
36. 

Bacterial  vaccines,  in  treatment  of 
pyorrhea  alveolaris,  144. 

Bacterium  lactis,  10. 

Bailey,  Dr.  E.  N.,  introduction  of 
Bailey  flask  by,  500. 

Bailey  flask,  500. 

Balsam  of  Peru,  results  from  use 
of,  in  treatment  of  moist  gangrene 
of  pulp,  216. 

Band  and  dowel  crown,  643;  use  of, 
for  bicuspids,  656;  casting  meth- 
od in  relation  to,  663;  use  of  de- 
tachable facings  with,  650;  with 
facings,  656;  indications  for,  643; 
use  of,  for  molars,  656;  use  of 
partial  bands,  648;  preparation 
of  roots  for,  607;  repair  of  brok- 
en facings  with,  652;  with  saddle- 
back teeth,  657;  technique  of  con- 
struction of,  644;  technique  of 
construction  of,  for  detachable, 
facings,  651;  technique  of  con- 
struction of,  for  partial  bands,  649. 

Bands,  partial,  use  of,  in  band  and 
dowel  crown,  048;  technique  of 
construction  of,  649. 

Barnum,  Dr.  Sanford  C,  introduc- 
tion of  the  rubber  dam  by,   334. 

Barrett,  on  sensation  in  dentin,  99. 

Bean,  Dr.  J.  B.,  interdental  splint 
first  described  by,  588;  method 
employed  by,  for  making  cast 
ilontures   of   aluminum,   742. 

Bean's 'alloy,  use  of,  in  cast  den- 
tures,  749. 

Beck,  Dr.  Emil,  bismuth-vaselin 
paste  introduced   by,  259. 

Beck,  Dr.  Rudolph,  on  use  of  bis- 
muth-vaaelin  paste  in  treatment 
of  pyorrhea   pockets,  259. 

I^nnett,  Storer,  report  by,  of  union 
between  fragments  of  fractured 
tooth,   219. 


Berlioz,  introduction  of  steresol  by, 
298. 

Bethel,  Dr.,  on  silver  nitrate  treat- 
ment of  chronic  apical  abscess, 
253. 

Bichlorid  of  mercury.  See  Mer- 
curic  bichlorid. 

Bicuspids,  adjustment  to,  of  clasps 
for  retention  of  dentures,  494; 
band  and  dowel  crown  for,  655; 
band  and  dowel  crown  with  fac- 
ing for,  656;  use  of,  in  bridge- 
work,  685,  686;  forc<»8  acting 
upon,  .anatomically,  594;  gold 
shell  crown  indicated  for,  612; 
method  of  filling,  with  gold,  155; 
method  of  filling  root  canals  for, 
326;  preparation  of  band  and 
dowel  crown  for,  608;  use  of  rub- 
ber teeth  in  connection  with  gold 
crown  for,  640;  use  of  8ad<lle- 
back  teeth  in  connection  with  a 
gold  barrel  for,  640;  use  of  shell 
crown  with  porcelain  facing  for, 
640. 

Bicuspids,  inferior,  anatomical  re- 
lations of,  412;  extraction  of, 
428. 

Bicuspids,  superior,  anatomical  re- 
lations of,  411;  extraction  of, 
426,   427. 

Bifluorid  of  ammonia,  use  of,  in 
treatment  of  [)yorrhea  alveolaris, 
134. 

Bing,  Dr.  Benj.  J.,  early  method 
of   bridgework  employed   by,   679. 

Bing   bridge,  the,   680. 

'* Biscuit  bake,"  84;  in  continuous 
gum  dentures,   764. 

Bismuth-vaselin  j)aste,  use  of,  in 
treatment  of  chronic  apical  ab- 
scess, 259. 

Bite,   the,   540. 

**Bite   gauges,"   555. 

Black,  Dr.  G.  V.,  on  angle  of  the 
bevel  in  preparation  of  the  enamel 
margin,  52;  on  annealing  of  gold 
foil,    148,    149;    on   attraction    of 
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gold  for  gases  in  atmosphere, 
148;  on  calcific  deposits  during 
repair  of  pulp  after  fracture  of 
crown,  219;  case  of  hypercemen- 
tosis  reported  by,  266;  classifica- 
tion of  diseases  of  the  pericemen- 
tum by,  238;  on  compression  in 
securing  adaptation  of  amalgam 
fillings,  166;  on  dissolution  of 
enamel  rods,  37;  on  elimination 
of  potassium  iodid  by  the  peri- 
cemental glands,  249;  on  esthetic 
effect  of  gold  fillings,  147;  on 
etiology  of  salivary  calculi,  284, 
285;  experiments  by,  showing  ex- 
act proportion  of  mercury  in 
amalgam,  166;  experiments  by, 
on  value  of  crystal  gold  as  filling 
material,  152 ;  on  extension  of  mar- 
gins of  cavities  to  immune  areas, 
55;  on  faulty  methods  of  using 
gold  foil,  150;  on  the  ''flow*'  of 
amalgam,  161,  163,  164;  on  for- 
mation of  transparent  zone,  40; 
on  use  of  gold  inlays,  74;  inves- 
tigations by,  on  inorganic  con- 
stituents of  teeth,  in  relation  to 
<lental  caries,  32;  on  the  inter- 
proximal space,  346;  on  irritat- 
ing effect  of  antiseptic  solutions 
in  process  of  repair  after  tooth 
implantation,  398;  on  length  of 
bucco-Iingual  approach  to  teeth, 
41;  on  locations  of  enamel  dis- 
integration, 36;  on  method  of  fill- 
ing proximal'  cavities  with  gold, 
156;  on  moisture  in  amalgam  fill- 
ings, 165;  on  necessity  for  pro- 
tecting teeth  against  lactic  acid 
fermentation,  28;  passage  of  red 
blood  cells  through  vessel  walls 
demonstrated  by,  191;  on  pathol- 
ogy of  hypertrophic  pulpitis,  203; 
on  physical  properties  of  amal- 
gam, 160;  on  preparation  for  fill- 
ing cavities,  41;  on  presence  of 
streptococcus  in  dental  caries,  38; 
on    preservation    of    dental    pulp, 


302;  on  reflection  of  pain  due  to 
irritation  of  dental  pulp,  181;  on 
reflex  irritation  in  causation  of 
pulp  nodules,  230;  on  removal  of 
pulp  before  filling  cavities,  61; 
on  saline  cathartics  in  treatment 
of  salivary  calculi,  288;  on  spread 
of  decay  across  angles,  55;  sug- 
gestion of  acid  as  causative  fac- 
tor in  dental  caries  reported  by, 
25;  on  systemic  origin  of  pyor- 
rhea alveolaris,  27,  28;  on  treat- 
ment of  subgingival  calculus, 
290,  291 ;  variety  of  gold  foil  pre- 
ferred by,  151. 

Blenorrhea  alveolaris.  See  Pyor- 
rhea  alveolaris. 

Blood  clot,  danger  from,  after  pulp 
removal,  306,  313,  320;  danger 
from,  in  root  canal  filling,  324, 
325;  treatment  of,  after  tooth  ex- 
traction, 431. 

Blood  pressure,  as  active  agent  in 
eruption  of  teeth,  5. 

Bonwill,  Dr.  W.  G.  A.,  differentia- 
tion between  terms  articulation 
and  occlusion  by,  527;  early 
method  of  bridgework  employed 
by,  680;  on  use  of  gutta  percha 
in  filling  deciduous  teeth,  67;  in- 
vestigations by,  on  principles  un- 
derlying adaptation  of  artificial 
teeth  to  purpose  of  mastication, 
526;  on  relation  between  length 
of  cusps  and  length  of  the  over- 
bite, 686;  on  separation  of  de- 
ciduous teeth  by  means  of  a  red 
gutta  percha  plate,  355. 

Bonwill  anatomical  articulator,  528; 
modification  of,  by  Walker,  528. 

Bonwill  clasp,  the,  495. 

Bonwill-Walker  articulator,  528. 

Borated  gauze,  use  of,  to  pack  the 
socket  after  tooth  extraction,  431. 

Boric  acid,  therapeutic  use  of,  for 
inflamed  gums,  12;  for  care  of 
mouth  in  new-born  infant,  366; 
in  treatment  of  stomatitis,  367, 
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Borolyptol,  use  of,  in  prophylactic 
treatment  of  dental  caries,  44. 

Bottle-fed  infants,  necessity  for  care 
in  preparation  of  food  for,  366. 

Brandy,  use  of,  for  syncope  follow- 
ing tooth  extraction,  433. 

Brass  founders'  brown  sand,  use  of, 
in  making  mold  for  die,  499. 

Bridges,  fixed,  681;  removable, 
681. 

Bridgework,  678;  abutment  pieces 
in,  690;  advantages  of,  683;  ca- 
nal preparation  in,  687;  cases  of, 
illustrating  extension  work,  711, 
712,  714;  casting  method  of  con- 
struction of,  in  anterior  dummies, 
698;  casting  method  of  construc- 
tion of,  in  posterior  dummies,  705 ; 
classification  of  methods  of,  681; 
compared  with  platework,  683; 
compared  with  tooth  implanta- 
tion, 400,  401;  Condit  attachment 
in,  731;  definition  of,  678;  disad- 
vantages of,  684;  dummy  con- 
struction in,  694;  early  methods 
of,  679;  extension  bridges  in, 
711;  fixed,  689;  with  interrupted 
relations  between  dummies,  707. 

Bromell,  researches  by,  showing 
cases  where  the  pulp  should  be 
removed  in  preparation  for  arti- 
ficial crown,  598. 

Brophy,  Dr.  R.  C,  method  employed 
by,  for  casting  dentures  of  alum- 
inum, 742. 

Brubaker,  Dr.  A.  P.,  on  causation 
of  dental  erosion,  110,  112;  on 
destruction  of  the  labial  glands 
by  the  electro-cautery  in  treat- 
ment of  dental  erosion,  117;  on 
increase  of  the  blood  supply  in 
glands  giving  off  an  altered  se- 
cretion, 118;  observations  by,  on 
acid  production  in  salivary  glands 
directly,    116. 

Bryant,  Dr.  Emory,  method  intro- 
duced by,  for  fastening  a  new 
facing  in  position,  654. 


Buckley,  Dr.  J.  P.,  on  agents  from 
which  oxygen  can  be  obtained  in 
oxidation  method  of  treating  tooth 
discoloration,  384;  on  use  of  al- 
kaline solution  for  washing  tooth 
after  reduction  treatment  for  dis- 
coloration,- 384;  on  calcium  phos- 
phate for  filling  cavities  with  ex- 
posed pulp,  307;  on  ferric  hy- 
droxid  as  cause  of  tooth  discolor- 
ation, 380,  381;  formalin-cresol 
mixture  suggested  by,  214;  for- 
mula by,  for  mixture  of  menthol, 
thymol,  and  phenol,  188;  metho^l 
of,  of  treating  moist  gangrene  of 
the  pulp,  215;  objection  by,  to 
theory  that  iron  sulphid  is  the 
cause  of  tooth  discoloration,  379, 
380;  on  sulphuric  acid  in  steriliz- 
ation of  carious  dentin,  317. 

''Buckling,"  515,  516. 

Burchard,  Dr.  H.  H.,  classification 
by,  of  diseases  of  dental  pulp, 
183 ;  drawings  by,  to  illustrate  re- 
lation of  implanted  tooth  to  the 
involved  alveolus,  292;  on  etiol- 
ogy of  salivary  calculi,  283,  284; 
Kirk  on  formation  of  salivarr 
calculi  quoted  by,  282;  on  pa- 
thology of  hypercementosis,  266: 
on  pathology  of  pyorrhea  al 
veolaris,  132,  137;  on  patholojiT 
of  resorption  of  roots  of  perma- 
nent teeth,  269;  on  peculiarities 
in  formation  of  secondarv  dentin 
in  connection  with  pulp  suppura- 
tion, 207;  on  pericemental  irrita- 
tion following  removal  of  pulp 
nodules,  234;  plan  suggested 
by,  for  determining  location  of 
vacuum  chamber,  4S5;  on  pus 
formation  in  acute  apical  periee- 
mentitis,  240;  report  by,  of  tjoth 
extracted  during  acute  inflamma- 
tion, 294;  results  obtaine<l  by,  in 
use  of  brass  founders'  brown 
sand  as  mold  for  die,  500;  on 
study   of   plate   outlines,   480:   on 
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surgical   treatment   ot  pericemen- 
tal abscess,  297. 


Cajuput,  oil  of,  use  of,  in  gutta 
percha  fillings,   178. 

Calcareous  degenerations  of  the  den- 
tal pulp,  224;  adventitious  den- 
tins, 225;  amorphous  calcific  de- 
generation, 234;  classification  of, 
224;  definition  of,  224;  pulp 
nodules,  230;  tubular  dentinifica- 
tion,  229. 

Calcareous  deposits,  composition  of, 
282;  instruments  for  removal  of, 
369;  necessity  for  removal  of, 
before  construction  of  dentures, 
447;  removal  of,  in  pyorrhea  al- 
veolaris,  369,  370;  removal  of,  in 
salivary  calculus,  287;  removal  of , 
in  subgingival  abscess,  290;  va- 
rieties of,  282. 

Calcic  inflammation.  See  Pyorrhea 
alveolaris. 

Calcium  carbonate,  value  of,  in  cases 
jjf  dental  erosion,  119. 

Calcium  phosphate,  precipitated,  use 
of,  in  filling  cavities  with  exposed 
pulp,  307. 

Calcium  phosphate  paste,  use  of, 
for  lining  cavities  after  treatment 
for  tooth  discoloration,  388. 

Calculus,  hematogenic,  291. 

Calculus,  ptyalogenic.  See  Calcu- 
lus, salivary. 

Calculus,  pyogenic,  289. 

Calculus,  salivary,  282;  composition 
of,  285;  definition  of,  282;  etiol- 
ogy of,  282;  pathological  effects 
of,  286;   therapeutics  of.  287. 

Calculus,  sanguinary.  See  Calculus, 
serumal. 

Calculus,  serumal,  288;  definition 
of,  289;  hemotogonic  variety  of, 
291;  subgingival  variety  of,  289; 
varieties  of,  289. 


Calculus,  subgingival,  289;  defini- 
tion of,  289;  etiology  of,  289; 
pathological  effects  of,  290;  thera- 
peutics of,  290. 

Callahan,  Dr.,  method  of  enlarging 
dentinal  canals  introduced  by, 
321. 

Callahan  method,  description  of,  326 ; 
use  of,  in  treating  chronic  apical 
abscess  with  fistula,  256. 

Calomel,  therapeutic  use  of,  in  gas- 
trointestinal disturbance  accom- 
panying dentition,  13. 

Camphophenique,  use  of,  after  tooth 
extraction,  430;  in  treatment  of 
arterial  pulp  hyperemia,  188;  in 
treatment  of  exposed  pulp,  307; 
in  treatment  of  venous  pulp  hy- 
peremia, 193. 

Camphor,  use  of,  in  preparing  ma- 
trix for  porcelain  inlays,  82. 

Canals,  dental,  danger  of  introduc- 
ing infection  through,  214;  fill- 
ing of  root  canal,  see  Root; 
importance  of  asepsis  in  filling, 
322;  materials  for  filling,  323; 
method  of  enlarging,  321;  meth- 
od of  filling,  in  deciduous  teeth, 
69;  preparation  of,  for  Davis 
crown,  667;  preparation  of,  for 
dowel  crown,  610;  removal  of  pulp 
from,  320;  removal  of  organic 
contents  from,  322;  sterilization 
of,  in  preparation  for  artificial 
crown,  598;  sterilization  of,  in 
preparation  of  fractured  root  for 
crown,  600;  treatment  of,  in  acute 
apical  abscess,  245;  treatment  of, 
in  bridgework,  687;  treatment  of, 
in  chronic  apical  abscess,  252; 
treatment  of,  in  chronic  apical 
abscess  with  fistula,  256;  treat- 
ment of,  in  chronic  apical  perice- 
mentitis, 261 ;  treatment  of,  in 
moist  gangrene,  215;  treatment 
of,  in  pulp  injury,  220;  treatment 
of,   in   tooth   discoloration,   386. 

Capsicum  plaster,  use  of,  in  treat- 
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ment   of  acute  apical    pericemen- 
titis, 248. 

Carborundum  paste,  use  of,  to  re- 
mov(?  glaze  from  the  occlusal  ami 
incisal  surfaces  of  artificial  teeth, 
573. 

Caries  of  the  teeth.  See  Dental 
caries. 

Carious  dentin.     See  Dentin. 

Carmichael   crown,   692. 

Carroll,  Dr.  C.  C,  method  of  mak*  • 
ing  cast  dentures  with  aluminum 
employed  bj,  742. 

Carroll  apparatus,  employed  in  cast- 
ing dentures  of  aluminum,  741. 

Case,  Dr.  Calvin  S.,  introduction  of 
velum  obdurator  by,  775;  meth- 
od of  taking  impression  of  nasal 
cavity  employed   by,    781. 

Case's  velum  obturator,  774;  con- 
struction of,  793. 

Cases  illustrating  bridgework,  711, 
712,  714. 

Cast  dentures  of  aluminum,  741; 
advantages  of,  748;  desirable 
qualities  of  aluminum  for  pur* 
pose,  741 ;  early  methods  of  pre- 
paring, 741;  history  of,  742;  Sey- 
mour's method  of  preparing,  744. 

Cast  dentures  of  fusible  allovs,  749 : 
formulae  for  fusible  alloys,  749; 
method  of  preparing,  750;  re- 
pairs in,  752;  uses  of,  749; 
varieties  of  alloy  employed  in, 
749. 

Casts,  formation  and  preparation  of, 
472;  compressibility  of  plaster  a 
disadvantage  in  its  use  in,  475; 
formation  of,  476;  requirements 
for  success  in,  472;  separation  of, 
472;  Spence  plaster  compound  in 
construction  of,  475,  478;  study 
of  relations  of,  to  plate,  479; 
treatment  of  tlie  impression,  472; 
variety  of  plaster  to  be  used,  in, 
474. 

Cast  metal  dentures,  491. 

Castile   soap,   use   of  solution  of,   in 


preparing    the    impression    for    a 
plaster  cast,  473. 

Casting  process,  for  aluminum  den- 
tures, 742;  in  construction  of  an- 
terior dummies  in  bridgework, 
698;  for  fusible  alloy  dentures, 
749;  in  relation  to  band  and 
dowel  crowns,  663;  in  relation  to 
crown  work,  661 ;  in  construction 
of  plaster  dentures,  675;  in  con- 
struction of  posterior  dummies  in 
bridgework,   705. 

Castor  oil,  therapeutic  use  of,  in 
gastrointestinal  disturbance  ac- 
companying  dentition,    13. 

Cata phoresis,  former  value  of,  in 
dentistry,   315. 

Cathartics,  saline,  therapeutic  use  of, 
in  treatment  of  pericemental  ab- 
scess, 297;  in  treatment  of  sali- 
vary calculus,  288. 

Cavitine,  use  of,  m  filling  cavities 
with  exposed  pulp,  308;  in  treat- 
ment of  arterial  pulp  hyperemia, 
189;  in  treatment  of  deciduous 
teeth,  69;  in  treatment  of  perma- 
nent teeth,  54. 

Cement,  color  of,  in  porcelain  in- 
lays, 87,  88;  use  of,  in  filling  per- 
forated roots  for  artificial  crowns, 
600;  as  material  for  filling  dentr . 
cavities,   167. 

Cemento  periostitis.  See  Pyorrhea 
alveolaris. 

Cementosis.     See   Hypercementosia. 

Cements,  as  material  for  filling  den- 
tal cavities,  167;  copper  oxyphos 
phate,  172;  silicious  cement.  172; 
tests  for  mixing  zinc  phosphate, 
170;  varieties  of,  167;  zinc  (ixy- 
chlorid,  67;  zinc  oxyphosphate, 
169;    zinc   oxysulphate,   167. 

Chemical  erosion,  108. 

Chloral  hydrate,  therapeutic  use  of, 
in  eclampsia  during  dentition,  14. 

Chlorate  of  potash.  See  Potassium 
chlorate. 

Chlorin,    tooth    discoloration   due    to 
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action  of,  upon  gold  instruments 
or  gold  fillings,  382. 

Chlbrin  method,  tooth  discoloration 
treated  by,  683,  689. 

Chloroform,  objections  to  use  of,  to 
induce  anesthesia  in  treatment  of 
hypersensitive  dentin,  106. 

Chloro-percha,  use  of,  in  adaptation 
of  nondetachable  crowns,  677;  in 
filling  perforated  roots  in  prep- 
aration for  artificial  crowns,  600; 
in  protection  of  exposed  pulp, 
308;  in  root  canal  filling,  323, 
328;  in  treatment  of  deciduous 
teeth,  69. 

Christensen,  Dr.,  device  for  assisting 
articulation  of  artificial  teeth  de- 
vised by,  529;  method  for  deter- 
mining the  condylar  inclination 
presented  by,  529. 

Cigrand,  Dr.,  method  of  restoring 
fractured  roots  employed  by,  602. 

Cinnamon,  use  of,  in  treatment  of 
arterial  pulp  hyperemia,  188;  in 
treatment   of   exposed   pulp,    307. 

Citrate  of  magnesia.  See  Magnes- 
ium citrate. 

Clamps,  adjustment  of,  340;  cervi- 
cal form  of,  341;  function  of, 
339;  use  of,  for  securing  dam  in 
position,  338. 

Clapp,  Dr.  George,  on  articulation 
of  artificial  teeth,  571,  572;  on 
formation  of  compensating  and 
lateral  curves  on  trial  plates,  560; 
on  movements  of  natural  teeth, 
540. 

Clasp  metal,  use  of,  in  construction 
of  clasps,  494. 

Clasps,  use  of,  in  support  of  den- 
tures, 453,  493. 

Cleft  palate,  769;  acquired  form  of, 
769;  artificial  velum  for  relief  of, 
770,  771;  Case's  velum  obturator 
for  relief  of,  774;  congenital 
form  of,  769;  construction  of  ar- 
tificial velum  in,  787;  construction 
of    Case's    velum    obturator    for 


relief  of,  792;  construction  of  ob- 
turator for  relief  of,  789;  cor- 
rection devices  for,  770;  effects 
of,  768;  impression  taking  for, 
778;  treatment  of  model  for,  785. 

Cleft  palate  obturator,  770,  771, 
774. 

Cleveland,  Dr.  John  A.,  introduction 
by,  of  vacuum  chamber,   484. 

Cloves,  use  of,  in  treatment  of  ex- 
posed   pulp,    307. 

Cocain  anesthesia,  in  acute  apical 
pericementitis,  247;  in  hyperce-  * 
mentosis,  268;  instruments  for 
use  in,  104,  318;  in  lancing  gums 
previous  to  tooth  extraction,  422; 
poisonous  effects  of,  104,  318;  in 
pulp  removal,  317;  tooth  extrac- 
tion under,  440;  tooth  implanta- 
tion under,  402;  in  treatment  of 
ulcerative  stomatitis,  368;  in 
venous  pulp  hyperemia,  193. 

Cocain  hydrochlorate,  use  of,  in  ar- 
senical paste,  315. 

Cocain  tablet,  formula  for,   104. 

Collar  crown,  591;  injury  to  perice- 
mentum from  use  of,  when  ill- 
fitting,  596;  use  of,  with  frac- 
tured  root,   603. 

Compensating  and  lateral  curves, 
559. 

Condit  attachment,  in  bridgework, 
731. 

Condylar  inclination,  importance  of, 
to  reproduction  of  normal  move- 
ments of  teeth,  527,  5:^2;  meth- 
ods of  obtaining,  528. 

Condyle  paths,  determination  of, 
554. 

Condyles,  determination  of  paths 
of,  554 ;  downward  movement  of, 
in  articulation,  528;  inclination 
of,  in  relation  to  articulation  of 
artificial  teeth,  527;  location  of 
position  of,  in  testing  trial  plates, 
55 1 . 

(^onsor\ation  of  dental  pulp.  Sec 
Dental   pulp. 
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Constant,  on  blood  pressure  as  ac- 
tive agent  in  tooth  eruption,  4, 
5,   7. 

Continuous  gum  dentures.  See  Den- 
tures. 

Cook,  Dr.  G.  W.,  investigations  by, 
showing  presence  of  many  factors 
in  the  causation  of  dental  erosion, 
116;  on  use  of  silver  nitrate  in 
treatment   of  dental  erosion,   117. 

Copper  amalgam,  159;  "flow"  in, 
164;  use  of,  in  treatment  of  per- 
forated roots,  599,  600. 

Copper  oxyphosphate,  as  filling  ma- 
terial, 172;  use  of,  in  treatment 
of  perforated  roots,  599,  600. 

Copper  oxysulphate,  use  of  in  treat- 
ment of  perforated  roots,  599. 

Copper  phosphate,  use  of,  for  filling 
cavities  in  deciduous  teeth,  66, 
67 ;  for  filling  cavities  in  first  per- 
manent teeth,  70. 

Copper  wire,  use  of,  in  construction 
of  Case's  velum  obturator,  793. 

Core  molding,  505. 

Cotton,  use  of,  in  separation  of 
teeth,  354. 

Count  Spee,  on  downward  movement 
of  the  condyle  in  the  glenoid  fos- 
sa, 528;  on  the  position  of  the 
center  around  which  the  mandible 
moves,  566. 

Counterdies,  adaptation  of  plate  to, 
before  swaging,  515;  alloy  of  lead 
and  tin  as  material  for,  508 ;  for- 
mation of,  510;  formation  of,  in 
cusp  construction,  618,  619;  met- 
als used  in  preparation  of,  507. 

Cranial  nerves,  pathological  compli- 
cations due  to  irritation  of,  dur- 
ing first   dentition,   8,   10. 

Crawcours,  the,  amalgam  introduced 
by,   160. 

Cresol,  action  of,  in  treatment  of 
moist  gangrene  of  the  dental  pulp, 
215. 

Crown  articulator,  use  of,  in  con- 
struction   of   cusps,   617. 


Crowns,  artificial,  591 ;  band  and 
dowel,  643;  band  and  dowel,  for 
bicuspids  and  molars,  655 ;  casting 
process  in  relation  to,  661;  classi- 
fication of,  591;  cusp  construction 
for,  616;  definition  of,  591;  de- 
tachable, 666;  detachable  facings 
of,  650;  dowel,  without  plate  or 
band,  665;  esthetic  considerations 
in  selection  of,  596;  gold  shell, 
611;  use  of  gutta  percha  in 
mounting,  675,  677;  history  of 
work  concerning,  591 ;  hollow 
metal,  611;  mechanical  prepara- 
tion of  roots  for,  604;  nondetach- 
able,  670;  open-face,  690;  par 
tial  or  half  bands  in  adjustment 
of,  648;  physiological  considera- 
tions in  selection  of,  595;  plate 
and  dowel,  658;  preparation  of 
root  for,  595;  pulp  removal  in 
preparation  for,  597;  repair  of 
broken  facings  of,  652;  use  of 
rubber  teeth  with  gold  barrel, 
640;  use  of  saddle-backs  in  con- 
nection with  gold  barrels,  640; 
seamless,  621;  sectional,  ^12;  se- 
lection of  form  of,  593;  shell, 
for  anterior  teeth,  625;  shell,  with 
porcelain  facings,  640;  shell  gold, 
611;  therapeutic  preparation  of 
roots  for,  597;  use  of  zinc  phos- 
phate  in    mounting,   674,   677. 

Crystal  gold.     Sev  Gold. 

Cusp  construction,  616;  by  cast- 
ing method,  620;  by  impression 
method,  617;  by  solder  method. 
619;  method  of,  used  in  bridge- 
work,  704. 

Cuspids,  forces  acting  upon,  594; 
gold  fillings  for  proximal  cavi- 
ties in,  154 ;  importance  of  re- 
taining roots  of,  in  making  den- 
tures, 449;  preparation  of  cavities 
in,  for  inlays  on  proximal  sur- 
faces, 75.  76;  treatment  of  den- 
tal caries  in  deciduous,  66;  treat- 
ment  of    dental    caries   on    proxi- 
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mal  mirfaces  of,  58,  59;  uses  of, 
in  bridgework,  685,  686. 

Cuspids,  inferior,  anatomical  rela- 
tions of,  412;  method  of  extract- 
ing,  428. 

Cuspids,  superior,  anatomical  rela- 
tions of  roots  of,  411;  method  of 
extracting,  425. 

Cylinders,  use  of,  in  adjustment  of 
impressions,  469. 

D 

Darby,  Dr.  E.  T.,  on  association  of 
gouty  diathesis  with  certain  forms 
of  pyorrhea  alveolaris,  123;  on 
gold  fillings  for  proximal  cavities 
in  bicuspids  and  molars,  155; 
pericemental  abscess  noted  by, 
292. 

Davis  crown,  666;  advantages  of, 
662;  advantages  of,  in  bridge- 
work,  695;  cap  attachment  to, 
667 ;  as  example  of  a  porcelain  de- 
tachable crown,  666;  indications 
for  use  of,  in  bridgework,  702; 
introduction  of,  666;  method  of 
inserting,  702;  preparation  for, 
610. 

Day,  H.  H.,  patent  granted  to,  for 
process  of  vulcanizing  rubber, 
575. 

Deciduous  teeth.     See  Teeth. 

Decomposition  of  dental  pulp.  See 
Dental  pulp. 

Degenerative  diseases  of  the  pulp, 
221:  adventitious  dentins,  225; 
amorphous  calcific  degeneration, 
234;  atrophic  degeneration,  223; 
calcareous  degeneration,  224;  defi- 
nition of,  221;  fatty  degenera- 
tion, 224;  fibroid  degeneration, 
221;  pulp  nodules,  230;  tubular 
dentinification,  229. 

Denham   shield,   342. 

Dental  caries,  25;  cavity  forms  in, 
48;  classes  of  cavities  in,  44; 
convenience  form  of  cavity  in,  48; 
distinction    between    erosion   and. 


109;  enamel  disintegration  in,  36; 
etiology  of,  25;  general  princi- 
ples of  cavity  preparation  in,  45; 
history  of  knowledge  concerning, 
25;  immunity  to,  30;  lactic  acid 
fermentation  as  a  causative  factor 
in,  28;  mechanical  treatment  of, 
44;  pathology  of,  36;  plaque  for- 
mation in,  28;  position  of  teeth 
in  relation  to,  41;  preparation  of 
cavities  in  gingival  third  of  labial 
and  buccal  surfaces  in,  62;  prepa- 
ration of  cavities  on  proximal  sur- 
faces of  bicuspids  and  molars  in, 
55;  preparation  of  cavities  on 
proximal  surfaces  of  incisors,  and 
cuspids,  involving  incisal  angle 
in,  59;  preparation  of  cavities  on 
proximal  surfaces  of  incisors  and 
molars  not  involving  incisal  angle 
in,  58;  preparation  of  enamel 
margin  in,  50;  preparation  of  pit 
and  fissure  cavities  in,  53;  process 
of,  39;  prophylaxis  of,  43;  rela- 
tion of,  to  composition  of  saliva, 
31 ;  relation  of,  to  oral  hygiene, 
359;  removal  of  decay  in,  46;  re- 
moval of  over-hanging  walls  in, 
45;  resistant  form  of  cavity  in, 
49;  retention  form  of  cavity  in, 
50. 

Dental  erosion,  108;  acid  sodium 
phosphate  associated  with,  111; 
areas  of,  109;  definition  of,  108; 
etiology  of,  108;  general  treat- 
ment of,  119;  gouty  diathesis  as- 
sociated with,  110;  local  treat- 
ment of,  117;  therapeutics  of, 
117. 

Dental  floss,  use  of,  in  oral  hygiene, 
372. 

Dental  pulp,  amorphous  calcific  de- 
generation of,  234;  atrophic  de- 
generation of,  223;  dry  gangrene 
of,  209;  fatty  degeneration  of, 
224;  fibroid  degeneration  of,  221; 
fungosities  of,  200;  function  of, 
302;     gangrene    of,    209;    hyper- 
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plasia  of,  200;  injury  of,  from 
fracture  of  crown,  218;  injury  of, 
from  instruments,  217;  moist  gan- 
grene of,  211;  mummification  of, 
329;  nodules  of,  203;  polypus  of, 
200;  reflex  pain  due  to,  181,  237, 
238;  structure  of,  199;  suppura- 
tion of,  204;  temporary  changes 
affecting,    182. 

Dental  pulp,  acute  inflammation  of, 
193;  definition  of,  193;  diagnosis 
of,  196;  etiology  of,  193;  path- 
ology of,  194;  prognosis  of,  197; 
symptoms  of,  196;  therapeutics 
of,   197. 

Dental  pulp,  chronic  inflammation 
of,  199;  diagnosis  of,  200;  thera- 
peutics of,  200. 

Dental  pulp,  conservation  of,  299; 
anesthetization  in,  315;  conditions 
contraindicating,  304 ;  conditions 
indicating,  304 ;  definition  of,  299 ; 
function  of  pulp  in  connection 
with,  301;  pathological  tenden- 
cies of  pulp  in  connection  with, 
302;  structure  of  pulp  in  connec- 
tion with,  199;  in  treatment  of 
deciduous  teeth,  68;  in  treatment 
of  exposed  pulp,  306. 

Dental  pulp,  decomposition  of,  as 
cause  of  tooth   discoloration,  377. 

Dental  pulp,  devitalization  of,  ar- 
senic as  means  of,  310;  in  bridge- 
work,  687;  due  to  cocain,  104. 

Dental  pulp,  diseases  of,  180;  classi- 
fication of,  182;  degenerative  class 
of,  183,  229;  diagnosis  of,  181; 
etiology  of,  180;  traumatic  class 
of,  183,  216;  vascular  class  of, 
183,    184. 

Dental  pulp,  removal  of,  309;  by 
means  of  arsenic,  309 ;  by 
means  of  local  anesthetics,  315; 
use  of  galvanic  current  for,  315; 
methods  of,  309 ;  by  means  of  ni- 
trous oxid  gas,  319;  pain  during, 
by  arsenic,  212;  in  preparation  of 
root    for    artificial    crown,    596; 


under  pressure  anesthesia,  316; 
technique  of,  320;  in  treatment  of 
deciduous  teeth,  68,  69;  in  treat- 
ment of  dry  gangrene,  210;  in 
treatment  of  hypertrophic  pulpi- 
tis, 204;  in  treatment  of  inflam- 
mation, 197,  199;  in  treatment  of 
pyorrhea  alveolaris,  305;  in  treat- 
ment  of   venous   hyperemia,    192. 

Dental  pulp,  suppuration  of,  204  ;• 
definition  of,  204;  diagnosis  of, 
207;  etiology  of,  204;  pathology 
and  morbid  anatomy  of,  205; 
symptoms  of,  206;  therapeutics 
of,  207. 

Dentin,  adventitious,  225;  definition 
of,  225;  diagnosis  of,  228;  eti- 
ology of,  225;  pathology  and  mor- 
bid anatomy  of,  226;  therapeutics 
of,  228;   varieties  of,  225,  226. 

Dentin,  carious,  danger  of,  from  api- 
cal infection  in  pulp  removal, 
317. 

Dentin,  hypersensitive,  99;  defini- 
tion of,  99;  diagnosis  of,  100;  in- 
struments used  in  treatment  of, 
104;  moisture  injurious  to  treat- 
ment of,  333;  presence  of,  in  pulp 
nodules,  233;  therapeutics  of, 
100;  treatment  of,  by  anesthet- 
ics, 106;  treatment  of,  by  ano- 
dynes, 102;  treatment  of,  by  co- 
cain, 103;  treatment  of,  by 
escharotics,  104;  treatment  of,  by 
refri;,rerant8,    105. 

Dentition  of  deciduous  teeth,  3;  def- 
inition of,  3;  gum  lancing  in,  15; 
infantile  scurvy  mistaken  for 
pathological,  16;  intestinal  dis- 
turbances during,  10;  nervous  dis- 
turbances during,  10;  pathologi- 
cal, see  Pathological  dentition; 
periods  of  tooth  eruption  in,  7; 
physiological,  8;  theories  of  tooth 
formation  in,  3;  therapeutics  of. 
11. 

Dentures,  445;  aluminum  as  base 
for,   453,    741;    clasps  as  support 
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for,  453;  continuous  gum  as  base 
for,  451,  754;  factors  related  to 
construction  of,  450;  fusible  al- 
loy as  base  for,  748 ;  gold  as  base 
for,  451;  healthy  condition  of 
mouth  in  connection  with,  445; 
objections  to  vulcanite  as  base 
for,  452;  pathological  aspects  of 
mouth  in  connection  with,  445; 
physiological  aspects  of  mouth 
in  connection  with,  446;  reten- 
tion of  natural  teeth  in  construc- 
tion of,  448;  selection  of  base 
for,  451;  study  of  mouth  in 
connection  with,  445;  telescopic 
crowns  as  support  for,  453; 
vulcanizable  rubber  as  base  for, 
574. 

Dentures,  continuous  gum,  754;  ad- 
vantages of,  451,  755;  esthetic  ef- 
fect of,  760 ;  expense  of,  754 ;  for- 
mula for  investment  in,  762;  gum 
enamel  applied  in,  764;  history 
of,  754;  objections  to,  755;  par- 
tial form  of,  765;  porcelain  body 
added  to,  762;  preliminary  steps 
in  construction. of,  755;  reinforce- 
ment of  the  plate  for,  757 ;  repair 
of,  766;  selection  of  teeth  for, 
760;  soldering  the  plate  for,  760; 
swaging  the  plate  for,  756;  use  of 
tube  teeth  for,  767. 

Detachable  facings,  use  of,  in  band 
and  dowel  crowns,  650;  technique 
for,  651. 

Devitalization  of  dental  pulp.  See 
Dental  pulp. 

Dies  and  counterdies,  496;  core 
molding  in  preparation  for,  510; 
construction  of,  618;  formation 
of  die,  505;  formation  of  die  in 
cusp  formation  of  counterdie, 
510;  formation  of  mold  for,  504; 
metals  used  for,  507;  mold  used 
in  construction  of,  499;  mold 
flask  for,  500;  molding  sand  for, 
499;  preparation  of  model  for, 
496 ;  preparation  of  sand  for,  502 ; 


tilting,  505;  varieties  of  sand  em- 
ployed for  mold  for,  499. 

Digitalis,  use  of,  as  prophylactic 
measure  before  tooth  extraction  in 
hemophiliacs,   414. 

Diplococcus  pneumoniae,  constant 
presence  of,  in  acute  septic  api- 
cal pericementitis,  239;  presence 
of,  in  pericemental  abscess,  292. 

Discoloration  of  teeth.     See  Teeth. 

Dislocation  of  lower  jaw,  during 
tooth  extraction,  433. 

Disuse  of  teeth.    See  Teeth. 

Divinelle,   Dr.   Wm.   H.,   method   of 

early  bridgework  employed  by,  679. 

Donaldson  broach,  use  of,  in  Calla- 
han method  of  filling  root  canals, 
328. 

Donaldson  cleansers,  use  of,  in  Cal- 
lahan method  of  enlarging  dental 
canals,  321;  in  treatment  of 
chronic  apical  abscess  with  fis- 
tula, 256. 

Double  vulcanization  method,  579. 

Dover's  powder,  therapeutic  use  of, 
in  medical  treatment  of  acute  sep- 
tic  apical   pericementitis,   246. 

Dowel  crown  without  a  band,  664; 
indications  for,  665;  preparation 
of  canal  for,  610. 

Downie  reamers,  321. 

Drugs,  in  treatment  of  gastrointes- 
tinal disturbance  due  to  first  den- 
tition, 13,  14;  in  treatment  of  in- 
flamed gums  during  second  den- 
tition, 22;  roots  of  teeth  aflfected 
by  internal  use  of,  272. 

Dummies  in  bridgework,  anterior, 
694;  bridgework  with  interrup- 
tion between  dummies,  708;  cast- 
ing process  for  anterior,  698; 
casting  process  for  posterior,  705; 
construction  of,  694;  method  of 
procedure  with  anterior,  696; 
method  of  procedure  with  poster- 
ior, 704;  posterior,  703;  Steele  *s 
interchangeable  bridge  tooth  as  a 
dummy,   697. 
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Dwight  form  of  detachable  facing, 
651,  698. 


E 


Eclampsia,  during  first  dentition,  11, 
13. 

Electric  mirror,  use  of,  in  antral 
empyema,    258. 

Electro-cautery,  use  of,  in  treatment 
of  dental   erosion,  117. 

Empyema  of  the  antrum,  254,  258. 

Enemata,  for  relief  of  eclampsia 
during  dentition,   14. 

English  tube  teeth,  introduction  of, 
592. 

Ergot,  use  of,  as  prophylactic  mea- 
sure before  tooth  extraction  in 
hemophiliacs,  414. 

Erigeron  canad.,  therapeutic  use  of, 
for  hemorrhage  following  gum 
lancing,   16. 

Erosion  of  teeth.  See  Dental  ero- 
sion. 

Eruption  of  deciduous  teeth,  dis- 
turbance of  health  due  to,  8;  pe- 
riods of,  7;  theories  for,  3. 

Eruption  of  permanent  teeth,  ab- 
normalities in,  21;  periods  of,  19; 
resorption  of  deciduous  roots  dur- 
ing,   19. 

Escharotics,  use  of,  in  treatment  of 
hypersensitive   dentin,   104. 

Essential  oils,  use  of,  in  treatment 
of  arterial  pulp  hyperemia,  187; 
in  treatment  of  chronic  apical  ab- 
scess with  fistula,  256;  in  treat- 
ment of  venous  pulp  hyperemia, 
193;  color  of  tooth  affected  by, 
308. 

Ether  anesthesia,  use  of,  in  treat- 
ment of  hypersensitive  dentin, 
106. 

Ethyl  chlorid  anesthesia,  in  tooth 
extraction,   440. 

Eucain  anesthesia,  441 ;  tooth  ex- 
traction under,  441;  tooth  im- 
plantation under,  402. 


Eucalyptol,  use  of,  in  treatment  of 
deciduous  teeth,  69 ;  in  filling  root 
canals,  323. 

Eucalyptus,  oil  of,  use  of,  in  gutta 
percha  fillings,  178. 

Evans,  Dr.  George,  introduction  of 
gutta  percha  warmer  by,  676;  on 
method  of  constructing  the  shell 
crown  with  porcelain  facing  for 
anterior  teeth,  627. 

Exostosis  of  the  cementum.  Se^ 
Hypercementosis. 

Extension  bridges,  711. 

"Extension  for  prevention,"  35,  55. 

Extraction  and  replantation  of 
tooth,  in  treatment  of  chronic 
apical  abscess  with  fistula,  258; 
in  treatment  of  traumatic  perice- 
mentitis, 264. 

Extraction  of  teeth.    See  Teeth- 


Face  bow,  adjustment  of,  in  posi- 
tion, 552;  introduction  of  Gysi*s, 
531,  550;  introduction  of  Snow's, 
531,  550;  method  of  using,  .551; 
modification  of,  551;  use  of,  in 
articulation  of  artificial  teeth, 
535,  550. 

Facial  clinometer,  invention  of,  by 
Walker,  528. 

''Facing  alloy,"   164. 

"False  gemination,"  267. 

Fatty  degeneration  of  the  dent^il 
pulp,   224. 

Fauchard,  description  of  early  crown 
work  by,  592. 

Fibroid  degeneration  of  the  dental 
pulp,  221;  definition  of,  221;  di- 
agnosis of,  223;  etiology  of,  221; 
pathology  and  morbid  anatomy 
of,  221;   therapeutics  of,  223. 

Fifth  nerve,  irritation  of,  a  cause  of 
reflex  irritation  of  alimentary 
canal  during  dentition,  10. 

Filling  materials,  140:  amalgam, 
159;    cements,    167;    copper    oxy- 
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phosphate,  172;  crystal  gold,  152; 
gold,  147;  gold  foil,  147;  gutta 
percha,  175;  requisites  for,  146; 
silicious  cement,  172;  temporary 
stopping,  178;  tin  foil,  158;  zinc 
oxychlorid,  167;  zinc  oxyphos- 
phate,  169;  zinc  oxysulphatc,  167. 

Flagg,  Dr.  J.  Foster,  on  use  of 
amalgam  as  filling  material,  161 ; 
on  use  of  cajuput  as  coating  for 
cavity  walls,  178;  cases  reported 
by,  of  reflex  disturbance  associ- 
ated with  hypercementosis,  267; 
on  dangers  of  dentition  during 
second  summer,  8;  on  use  of  eu- 
calyptol  as  coating  for  walls  of 
dental  cavity,  178;  experiments 
by,  on  zinc  phosphate  as  filling 
material,  168;  on  facing  alloys, 
164;  on  formula  for  ointments 
used  on  inflamed  gums  during 
dentition,  23;  on  gutta  percha  as 
a  filling  material,  176,  178;  on 
method  of  exerting  pressure  in 
treatment  of  apical  pericementitis, 
246;  on  method  of  inserting  amal- 
gam fillings,  166;  on  **napkin- 
ing"  for  exclusion  of  moisture 
during  dental  operations,  344;  on 
oxysulphate  of  zinc  for  capping 
exposed  pulps,  167;  on  period  of 
eruption  of  inferior  central  in- 
cisor in  deciduous  teeth,  7;  tests 
prepared  by,  for  zinc  phosphate, 
170,  171. 

Fletcher,  Mr.  Horace,  on  right  per- 
formance of  maaticatiou,  365. 

Follicular  stomatitis,  simple,  360; 
treatment  of,  367. 

Forchheimer,  Dr.,  on  nervous  origin 
of  aphthous  stomatitis,  361. 

Formalin,  use  of,  in  sterilization 
of  carious  dentin  preparatory  to 
pulp  removal,  317;  in  treatment 
of  dry  gangrene  of  pulp,  214. 

Formocresol  method,  214;  advan- 
tages of,   216. 

Formocresol      mixture,      a<lvantago8 


of,  216;  introduction  of,  by  Dr. 
Buckley,  214;  modification  of, 
215;  precautions  in  use  of,  in 
proximity  to  the  vital  pulp,  216; 
use  of,  in  treatment  of  acute  api- 
cal pericementis,  246;  use  of,  in 
chronic  apical  abscess,  252;  use 
of,  in  chronic  apical  abscess  with 
fistula,  257;  use  of,  in  chronic 
apical  pericementitis,  261 ;  use  of, 
in  treatment  of  moist  gangrene  of 
pulp,  214,  215. 

Fossume,  Dr.  F.  L.,  method  em- 
ployed by,  for  uniting  abutment 
teeth,    733. 

Fossume  method,  733;  Griswold  at- 
tachment in,  732;  history  of,  678; 
inlay  attachment  in,  707 ;  mechan- 
ical principles  of,  684;  open-face 
crown  in,  690;  oral  hygiene  in  re- 
lation to,  688;  patented  applica- 
tions in,  729;  physiological  prin- 
ciples of,  687;  porcelain  bridge- 
work  in,  735;  removal  bridges 
in,  681 ;  removable  bridgework 
in,  710;  saddle  bri<lges  in,  709; 
use  of  Steele's  tooth  in,  697; 
telescoping  crowns  in,  722;  tube 
and  split  post  method  in,  718. 

Foster  crown,  666. 

Fracture  of  roots  of  teeth.  See 
Roots  of  teeth,  fracture  of. 

Fungous    pulp,    200. 


G 


Galvanic  current,  objections  to  use 
of,  in  treatment  of  hypersensi- 
tive dentin,   103. 

Gangrene  of  the  pulp,  209. 

Gangrene  of  the  pulp,  dry,  209; 
definition  of,  209 ;  diagnosis  of, 
210;  etiology  of,  209;  pathology 
and  morbi<l  anatomy  of,  210; 
symptoms  of,  210;  therapeutics 
of,  210. 

Gangrene   of  the  pulp,   moist,   211; 
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chemical  substances  formed  in, 
212;  definition  of,  211;  diagnosis 
of,  213;  etiology  of,  211;  micro- 
organisms present  in,  211;  path- 
ology and  morbid  anatomy  of, 
212;  symptoms  of,  213;  therapeu- 
tics of,  214. 

Garretson,  Prof.,  on  position  of 
child  during  gum  lancing,  15. 

Garrod,  Dr.,  on  deficiency  of  potash 
as   the  cause   of   scurvy,  362. 

Gastrointestinal  disturbance,  accom- 
panying pathological  dentition, 
13;  treatment  of,  when  associ- 
ated with  stomatitis,  367. 

Gates-Bonwill   crown,    666. 

Gates-Gliddon  drill,  use  of,  in  Cal- 
lahan method,  327. 

Gelatinous  plaque,  28. 

Gilbert,  W.  H.,  vacuum  form  first 
used  by,  484. 

Gillett,  Dr.  H.  W.,  on  impression 
method  of  constructing  gold  in- 
lays,  98. 

Gingivitis  expulsiva.  See  Pyorrhea 
alveolaris. 

Gingivitis,  interstitial.  f^ec  Pyor- 
rhea alveolaris. 

Gingivitis,  marginal,  278;  definition 
of,  278;  diagnosis  of,  281;  eti- 
ology of,  140,  278;  necessity  for 
correcting,  before  constructing 
dentures,  446;  pathology  and 
morbid  anatomy  of,  280;  symp- 
toms of,  280;  therapeutics  of, 
281. 

Glycerin,  use  of,  in  preparing  sand 
for  model   of  die,  503. 

Goadby,  on  action  of  staphylococ- 
cus viscosus  in  dental  caries,  28. 

GoM  as  a  filling  material,  147;  ad- 
vantages of,  147;  cohesive  gold 
foil  in,  150;  crystal  gold  in,  152; 
disadvantages  of,  147;  finishing 
of,  157;  forms  of,  147;  gold  foil 
in,  147;  instruments  employed  in 
use  of,  151  ;  noucohesivo  gold 
foil  in,  149;  use  of,  in  cases  with 


loss  of  incisal  edge,  156;  use  of 
in  proximal  cavities  in  bicuspids 
and  molars,  155;  use  of,  in  proxi- 
mal cavities  in  incisors  and  cus- 
pids, 154;  use  of,  in  simple  cavi- 
ties, 153. 

Gold,  crystal,  as  filling  material, 
152. 

Gold  inlays.     See  Inlays. 

Gold,  platinous,  use  of,  in  construc- 
tion of  clasps,  493,  494. 

Gold,  use  of,  as  base  for  dentures, 
451;  as  base  for  dentures  in  com- 
bination with  vulcanite,  584;  as 
filling  material,  147;  as  an  inlay, 
73;  as  lining  for  vulcanite  plates, 
585;  as  matrix  for  porcelain  in- 
lay, 81;  necessity  for  removal  be- 
fore use  of  hydrogen  dioxid  for 
tooth  discoloration,  385,  390;  use 
of,  as  permanent  metal  coating  for 
surface  of  plate  in  contact  with 
mouth,   585. 

Gold  shell  crown,  611;  cusp  con- 
struction for,  616;  indications 
for  use  of,  612;  methods  of  con- 
structing, 612;  seamless  form  of, 
621;  sectional  form  of,  612;  use 
of,  in  porcelain  bridgework,  739. 

Good,  Dr.  Robert,  on  local  origin 
of  pyorrhea  alveolaris,   123. 

Goodyear,  Charles,  patent  for  vul- 
canizing  rubber  granted   to,   574. 

Goslee,  Dr.  Hart  J.,  on  the  casting 
process  in  crown  work,  661;  on 
construction  of  band  and  dowel 
crown,  647,  648;  on  gauze  em- 
ployed in  cusp  constniction,  619; 
on  measurement  of  band  for  a 
gold  shell  tooth.  61.^;  on  method 
of  forming  cap  for  I#vis  crown. 
669;  tooth  facing  introduced  by, 
for  use  in  bridgework,  698,  699, 
701. 

Goslee  facing,  the,  698,  699,  701. 

Gouty  abscess.  See  Abscess  perice- 
mental. 

Gouty  diathesis,  association  of,  with 
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abnormal  acid  secretion  of  labial 
glands,  119;  with  dental  erosion, 
110;  with  hematogenous  form  of 
salivary  calculus,  291;  with  pe- 
ricemental abscess,  292,  293;  with 
pyorrhea  alveolaris,  123,  141,  142; 
with  systemic  nonseptic  perice- 
mentitis, 271,  272. 

Gouty  pericementitis,  121 ;  gouty 
diathesis  associated  with,  123. 

"Granular  layer  of  Tomes,''  37. 

Granuloma,  association  of,  with 
chronic  apical  abscess,  250. 

Gregg,  Dr.  G.  T.,  introduction  by, 
of  inhaler  for  nitrous  oxid  gas 
and  oxygen,  107. 

Griswold  attachment  in  bridgework, 
732. 

Griswold  system,  732. 

Gritman,  Dr.,  articulator  devised  by, 
529. 

Gritman  articulator,  528. 

Guilford,  Dr.  on  tic  douloureux  due 
to  pulp  nodules,  233. 

Gum  dentures,  continuous.  See 
Dentures. 

Gum  enamel,  application  of, 
in  continuous  gum  dentures, 
763. 

Gum  festoons,  preparation  of,  for 
vulcanite   dentures,    581. 

Gum  lancing,  15;  indications  for,  in 
dentition,  14;  indications  for,  in 
tooth  extraction,  420;  method  of, 
in  dentition,  15;  method  of,  in 
tooth  extraction,  420;  methods  of, 
in  tooth  implantation,  403. 

Gum  massage.     Sec  Massage. 

Gunning,  Dr.  F.  B.,  interdental 
splints  first  described  by,  588. 

Gunning    splint,    588. 

Gutta  percha,  effect  of,  on  adjoin- 
ing tooth-  in  treatment  of  acute 
apical  pericementitis,  246;  grades 
of,  173;  thermal  test  for  character 
of,   176. 

Gutta  percha,  use  of,  in  adaptation 
of  nondetachable  crowns,  677 ;   as 


apex  filling  in  treatment  of  tooth 
discoloration,  by  oxidation  meth- 
od, 385;  in  artificial  velum  con- 
struction, 787;  for  closing  apex 
in  tooth  replantation,  399;  as  fiJl- 
ing  material,  175;  indications  for, 
177;  method  of,  177;  in  modeling 
artificial  palate,  786;  in  mounting 
crowns,  674;  objections  to,  for 
sealing  arsenical  applications,  313; 
in  preparing  fractured  roots  for 
artificial  crown,  600;  in  preparing 
perforated  roots  for  artificial 
crown,  599;  in  root  canal  filling, 
323,  328;  for  sealing  cavities  dur- 
ing treatment  of  discolorjed  teeth, 
389;  in  separation  of  teeth,  355; 
in  treatment  of  deciduous  teeth, 
66,  69;  in  treatment  of  hyper- 
sensitive dentin,  103;  in  treatment 
of  hypertrophic  pulpitis,  204;  in 
treatment  of  permanent  teeth,  59; 
as  temporary  filling,  178. 

Gutta  percha  base  plate,  use  of,  in 
adapting  on  detachable  crowns, 
676;  use  of  in  separation  of 
teeth,  355. 

Gutta  percha  points,  use  of,  in  root 
canal  filling,  323,  328. 

Gutta  percha  warmer,  introduc- 
tion of,  by  Dr.  George  Evans, 
676. 

Gysi,  Dr.,  condyle  paths  registered 
by,  530;  on  determination  of  the 
tooth  curve,  567;  instruments  in- 
vented by,  531,  567;  on  length  of 
incisal  overbite,  567;  on  location 
of  position  of  condyles  on  face, 
551,  555;  method  of  deter- 
mining condylar  inclination  em- 
ployed by,  529,  530,  550;  on  prin- 
ciples underlying  adaptation  of 
artificial  teeth  to  mastication, 
526. 

Gysi    articulator,    use   of,    for  deter- 
mining the  position  of  the  casts 
upoji  the  articulator,  550. 
Gysi 'a  face  bow,  531,  550. 
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HamameliS)  extract  of,  use  of,  in 
pericemental  abscess,  297;  in 
stomatitis,  367;  in  traumatic  pe- 
ricementitis, 264. 

Hand   polishers,  370. 

Hard  area,  method  of  relieving  pres- 
sure upon,  in  plate  construction, 
483. 

Harlan,  on  composition  of  salivary 
calculi,   285. 

Harlan's  method  of  treating  tooth 
discoloration,  388. 

Haskell,  Dr.  L.  B.,  on  alloy  of  lead 
and  tin  as  best  material  for  coun- 
terdie,  when  Babbitt's  metal  is 
used  for  die,  508;  on  Babbitt's 
metal  as  best  material  for  dies, 
507;  formula  for  Babbitt's  metal 
given  by,  507. 

Hawes,  George  E.,  introduction  by, 
of  the  Hawes  sectional  flask,  501. 

Hawes  sectional  flask,  501,  505. 

Head,  Dr.,  introduction  of  bifluorid 
of  ammonia  in  solution  as  sol- 
vent by,  134. 

Health,  condition  of  oral  cavity  a 
factor  in,   358. 

Heat  test.     Sec  Thermal   test. 

Hematogenic  calcic  pericementitis, 
121 ;  association  of,  with  the 
gouty   diathesis,   123. 

Hematogenic  calculus.  Sec  Calcu- 
lus. 

Hemophiliacs,  precautions  necessary 
in   tooth  extraction  for,  414. 

Hemorrhage,  following  fracture  of 
maxillary  tuberosity  during  tooth 
extraction,  434;  following  gum 
lancing,  16;  following  tooth  ex- 
traction, 414,   431. 

Herpetic   stomatitis,    361. 

Hewett  method,  for  administration 
of  nitrous  oxid  gjis,  438,  441. 

Hill 's  8to])ping,   175. 

Hinkons,  Dr.  .1.  E.,  on  action  of  dif- 
ferent acids  in  production  of  ero- 


sion, 110;  investigations  by,  on 
the  chemical  composition  of  en- 
amel and  dentin,  379;  objections 
by,  to  Dr.  Kirk's  conclusions 
concerning  the  formation  of  lactic 
acid  upon  the  tooth  structure, 
114;  objections  by,  to  the  theory 
of  local  and  genera]  erosions,  115. 

Hollow  metal  crown,  the,  593. 

Holt,  Dr.,  on  nervous  origin  of  aph- 
thous stomatitis,  361. 

Hood  crown,  692. 

Hot  applications,  objections  to  use 
of,  in  treatment  of  acute  apical 
pericementitis,   249. 

Houghton,  Dr.  Owen  E.,  on  the  suc- 
cess of  pulp  mummification  in 
root  canal  filling,  331. 

How,  Dr.  W.  Storer,  experiments  by, 
on  gutta  i)ercha  filling  material, 
178;  method  employed  by,  of 
preparing  plaster  cast  for  vul- 
canite plate,  482. 

Hunter,  on  oral  sepsis  as  the  cause 
of  pericarditis,  neuritis,  and  sep- 
ticemia, 364. 

Hutchinson   teeth,    108. 

Hydrofluoric  acid,  use  of,  in  con- 
struction  of   porcelain   inlays.   85. 

Hydrogen  dioxid,  use  of,  in  direct 
oxidation  method  of  treating 
tooth  discoloration,  385;  effects 
of,  on  gold  and  amalgam,  385; 
forcible  injection  of,  followed  by 
bad  effects,  253;  necessity  for 
caution  in  use  of,  in  treatment  of 
chronic  apical  abscess  with  fistula, 
257;  risks  attending  use  of,  386; 
use  of,  in  treatment  of  antral  em- 
pyema, 259;  use  of,  in  treatment 
of  chronic  apical  abscess,  25.H ; 
use  of,  in  treatment  of  pyorrhea 
alveolaris,  134;  use  of,  in  treat- 
ment of  trismus,  following  inflam 
mation  of  the  gums,  23. 

Hydrogen  sulphid,  tooth  discolora- 
tion due  to  action  of,  upon  amal- 
gam fillings,  382. 
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Hyjfiene  of  the  mouth.  See  Oral 
hygriene. 

Hypercementosis,  264;  definition  of, 
265;  diagnosis  of,  267;  etiology 
of,  265;  pathology  and  morbid 
anatomy  of,  265;  symptoms  of, 
267;  synonyms  of,  264;  therapeu- 
tics of,  268. 

Hyperemia,  active.  See  Arterial 
hyperemia. 

Hyperemia  of  dental  pulp,  arterial, 
184;  definition  of,  184;  diagnosis 
of,  186;  etiology  of,  184;  path- 
ology and  morbid  anatomy  of, 
184;  presence  of,  in  acute  apical 
pericementitis,  243;  prognosis  of, 
186;  symptoms  of,  185;  therapeu- 
tics of,  187. 

Hyperemia,  passive.  See  Venous 
hyperemia. 

Hyperplasia  of  cementum.  See  Hy- 
percementosis. 

Hyperplasia  of  dental  pulp.  See 
Hypertrophic    pulpitis,    chronic. 

Hyperplasia  of  pulp.  See  Hyper- 
trophic pulpitis,  chronic. 

Hypersensitive  dentin.     See  Dentin. 

Hypertrophic  pulpitis,  chronic,  200; 
diagnosis  of,  204;  etiology  of, 
201 ;  pathology  of,  201 ;  symp- 
toms of,  203 ;  therapeutics  of,  204. 

Hypertrophied  gum  tissue,  598; 
treatment  of,  in  preparation  for 
artificial  crown,  599. 

Hypertrophy  of  the  cementum.  See 
Hypercementosis. 

Hypodermic  syringe,  choice  of,  in 
treatment  of  chronic  apical  ab- 
scess   with  fistula,  256. 


Ice,  therapeutic  use  of,  for  inflamed 
gums,  12. 

Implantation  of  teeth.    See  Teeth. 

Impression  method,  for  construct- 
ing gold  inlays,  9H;  use  of,  for 
constructing  cusps,  617. 


Impression   trays,   459. 

Impressions,  455;  importance  of,  to 
plate  construction,  455;  impres- 
sion trays,  459;  materials  used  in 
making,  455;  method  of  taking, 
for  artificial  palate,  778;  method 
of  taking,  for  Case's  velum  ob- 
turator, 780;  method  of  taking, 
for  full  lower  plate,  463;  method 
of  taking,  for  full  upper  plate, 
462;  method  of  taking,  for  na- 
sal cavity,  780;  method  of  taking, 
for  partial  plates,  464 ;  model- 
ing composition  as  material  for, 
458;  plaster  of  paris  as  material 
for,  456;  treatment  of,  when 
made,  472. 

Incision  of  gum,  method  of,  in  gum 
lancing,  16;  method  of,  in  tooth 
extraction,  420;  methods  of,  in 
tooth   implantation,   403. 

Incisor,  inferior  central,  period  of 
eruption  in  deciduous  teeth,  7. 

Incisors,  in  bridgework,  685;  forces 
acting  upon,  574;  method  of  fill- 
ing, with  gold,  154;  movements 
of,  in  mastication,  529;  peculiari- 
ties of  position  in,  affecting  dis- 
charge of  pus  in  apical  perice- 
mentitis, 242;  preparation  of,  for 
artificial  crown,  601,   607. 

Incisors,  inferior,  anatomical  rela- 
tion of  roots  of,  412;  method  of 
extracting,  428;  position  of 
operator  for  extraction  of,  on  left 
side,  418;  position  of  operator 
for  extraction  of,  on  right  side, 
418,  419;  roots  of,  serviceable  in 
construction   of  dentures,   449. 

Incisors,  superior,  anatomical  rela- 
tions of  roots  of,  410;  method  of 
extracting,  424,  425;  position  of 
operator  for  extraction  of,  on  left 
side,  41 S;  position  of  operator  for 
extraction  of,  on  right  side,  418, 
419. 

Indicanuria,  relation  of,  to  pyor- 
rhea alveolaris,  140. 
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Infant  mortality,  relation  of, 
to  neglect  of  oral  cavity,  358, 
360. 

Infantile  scurvy.     See  Scurvy. 

Infectioso-alveolitis.  See  Pyorrhea 
alveolaris. 

Injury  of  dental  pulp,  from  frac- 
ture of  tooth  crown,  218;  from 
instruments,  216;  therapeutics  of, 
from  fracture,  219;  therapeutics 
of,  from  instruments,  216. 

Inlay,  gold,  advantages  of,  78;  cast 
form  of,  92;  disadvantages  of, 
73;  matrix  form  of,  89;  varieties 
of,  89. 

Inlay,  porcelain,  73;  advantages  of, 
73;  baking  process  in,  84;  cavi- 
ties suited  for,  75,  76,  79;  cavi- 
ties unsuited  for,  74;  construction 
of,  81;  disadvantages  of,  73; 
esthetic  effect  of,  86;  prepara- 
tion of  cavity  for,  77;  prepara- 
tion of  matrix  for,  82;  restora- 
tion of  incisal  surface  by,  79. 

Inlay  attachment  in  bridgment,  720. 

Inlay  wax,  use  of,  as  band  for  ar- 
tificial crown,  601;  in  casting 
method  of  eusp  construction,  620; 
in  preparation  of  fractured  root 
for  artificial  crown,  603. 

Inlays,  72;  classes  of,  72;  form  of, 
in  cavities  beginning  in  fissures 
and  pits,  74;  form  of,  in  cavities 
in  gingival  region  on  labial  and 
buccal  surfaces,  79;  form  of,  in 
cavities  upon  proximal  surfaces  of 
incisors  and  cuspids  which  do  not 
require  incisal  restoration,  75; 
form  of,  in  cavities  on  proximal 
surfaces  of  incisors  and  cuspids 
which  require  incisal  restoration, 
76;  indications  for  use  of,  73; 
preparation  of  matrix  for  porce- 
lain body,  83;  principles  of  prep- 
aration for,  73;  restoration  of  in- 
cisal surface  for,  78;  retention 
of,  in  place,  85;  value  of,  in 
bridgework,    692. 


Insalivation,      importance     of,     to 

health,  365. 
Instruments,  employed,   for  adapta- 
tion of  artificial  teeth  to  purposes 
of  mastication,  531;   for  adapta- 
tion of  porcelain  inlay  to  walls  of 
cavity,  82;   for  drilling  socket  in 
tooth   implantation,   403;   for  ex- 
traction of  teeth,  416;  for  filling 
cavities  with    gold,   151;    for  fin- 
ishing gold  fillings,  158;  for  forc- 
ing local  anesthetics  into  the  den- 
tal  pulp,   318;    for  the  intnnluc- 
tion  of  cocain  into  hypersensitive 
dentin,    104;     for    making    move- 
ments of  mastication  with  artifi- 
cial dentures,  566 ;  for  preparation 
of    the    enamel    margin,    52;    for 
preparation    of    post    and    dowel 
crowns,  607,  608,  609;  for  prepa- 
ration of    root    canals    for    artifi- 
cial crown,   610;    for  preparation 
of  shell  crown,  605;  for  removing 
calcific  deposits,  369;  .for  remov- 
ing carious  dentin,  49;  for  remov- 
ing  over -hanging   walls,   46;    for 
treating      hypersensitive      dentin, 
101;    for  treating   resistent  fonn 
of  cavity,  49;   for  treating  reten- 
tion    form     of     cavity,     50;     for 
treating  salivary  calculi,  287;  for 
treatment    after   tooth  extraction, 
430. 

Instruments,  steel,  action  of  <*hlo- 
rin  upon,  390;  action  of  so<lium 
dioxid  upon,  387;  action  of  sul- 
phuric acid  upon,  382,  3SS,  390; 
employment  of  wood  or  bone 
instead  of,  in  chlorin  methtnl 
of  treating  tooth  discoloration, 
390. 

Interdental  splints,  588. 

Interproximal  apace,  the,  346. 

Interstitial  gingivitis.  See  Pyorrhea 
alveolaris. 

Intestinal  discharges,  significance 
of,  when  associated  with  denti- 
tion,  13. 
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Intestinal  disturbance,  associated 
with  dentition,  10. 

lodin,  tincture  of,  use  of,  in  apical 
pericementitis,  246;  in  degenera- 
tion of  pericementum,  261 ;  in 
pericemental  abscess,  297;  in 
pyorrhea  alveolaris,  137;  in  sep- 
tic apica]  pericementitis,  264;  in 
systemic  nonseptic  pericementitis, 
264;  in  traumatic  pericementitis, 
273. 

Iridio-platinum  wire,  use  of,  in  at- 
tachment of  teeth  to  continuous 
gum  denture,   761. 

Iron  founders'  sand,  use  of,  in 
making  mold  for  die,  499. 


Jack,  Dr.,  on  use  of  cotton  in  separa- 
tion of  posterior  teeth,  354;  on 
use  of  ether  anesthesia  in  treat- 
ment of  hypersensitive  dentin, 
106;  formula  suggested  by,  for 
relief  of  arterial  pulp  hyperemia, 
188;  on  function  of  the  dental 
pulp,  301;  on  objections  to  use  of 
chloroform  anesthesia  in  treat- 
ment of  hypersensitive  dentin, 
106;  plans  suggested  by,  for  per- 
foration of  rubber  dam,  336;  on 
use  of  white  rubber  tubing  in 
separation  of  the  teeth,  357. 

Jacket  crown,  form  of,  introduced 
by  Dr.  Land,  593,  628;  intro- 
duced by  Dr.  Spaulding,  630. 

Jaw,  lower,  dislocation  of,  during 
tooth  extraction,  432. 

Jenkins,  Dr.,  work  of,  on  the  porce- 
lain inlay,  73. 

Justi  crown,  the,  592,  662;  use  of, 
in  bridgework,  706. 


K 


Kells,  Dr.  C.  Edmunl,  Jr.,  on  after 
treatment  of  inipljintod  teeth, 
406;     on     immediate     tooth     im- 


plantation, 393;  on  method  of 
drilling  sockets  for  implanted 
teeth,  403;  on  method  of  prepar- 
ing root  for  implantation,  405; 
on  iFCsults  of  tooth  implantation, 
406;  on  use  of  X-ray  to  demon- 
strate the  process  of  retention 
after  tooth  implantation,  406. 

Kerr  reamers,  321. 

Kingsley,   Dr.,  on   method   of  keep-, 
ing  interdental  splints  immovable, 
590;   splint  invented  by,  590. 

Kingsley,  Dr.  N.  W.,  introduction 
of  artificial  velum  by,   770. 

Kingsley 's  alloy,  use  of,  for  cast 
dentures,  748. 

Kingsley  velum,  771,  774;  modifi- 
cation of,  776,  777. 

Kirk,  Dr.  E.  C,  on  acid  sodium 
phosphate  formation  in  dental 
erosion,  113;  on  alkaline  solu- 
tion for  washing  tooth  in  treat- 
ment of  discoloration,  385;  on 
classification  of  dental  erosion, 
113;  on  degenerative  changes  in 
the  pericementum,  128;  on  dental 
caries  in  relation  to  plaque  for- 
mation, 30,  31,  43;  on  etiology 
of  pericemental  abscess,  292;  on 
lactic  acid  formation  in  causation 
of  dental  erosion,  113;  on  the  lo- 
cation of  inflammatory  phenomena 
in  pericemental  abscess,  294; 
Miller  quoted  by,  on  vascular  dis- 
turbance .of  pulp  as  cause  of 
tooth  <liscoloration,  378;  perice- 
mental abscess  reported  by,  292; 
on  pyorrhea  alveolaris  among 
diabetic  patients,  130;  on  reduc- 
tion treatment  of  tooth  discolora- 
tion, 384;  on  the  relation  between 
the  rapidity  of  tooth  discolora- 
tion an<l  the  character  of  exist- 
ing pulpitis,  377;  on  root  canal 
filling,  331;  on  salivary  calculi, 
282;  sulphurous  acid  method  of 
reduction  introduced  by,  384;  on 
systemic    origin    of    pyorrhea    al- 
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vcolaris,  137,  138,  139;  on  tooth 
discoloration  from  disturbance  of 
the  vascular  supply  of  the  pulp, 
376;  on  tooth  discoloration  of 
permanent  character  following 
failure  to  remove  gold  fillings  be- 
fore using  chlorin  method  of  dis- 
coloration, 390;  Ziegler  quoted 
by,  on  vascular  disturbances  of 
the  pulp  as  cause  of  tooth  dis- 
coloration, 378. 
Koch,  Dr.,  staining  methods  intro- 
duced by,  26. 


Labarraque's  solution,  use  of,  in 
treatment  of  tooth  discoloration, 
389. 

Labial  glands,  acid  secretion  of, 
associated  with  dental  erosion, 
117,  119. 

Lactation,  as  contraindication  to 
tooth  extraction,  413. 

Lactic  acid,  use  of,  in  degeneration 
of  the  pericementum  due  to  over- 
use of  the  teeth,  276;  in  marginal 
gingivitis,  281;  in  pyorrhea  al- 
veolaris,  134;  in  salivary  calculi, 
288;  in  subgingival  calculi,  290; 
in  systemic  nonscptic  pericemen- 
titis,  273. 

Lactic  acid  fermentation,  as  causa- 
tive factor  in  dental  caries,  26; 
uncertainty  concerning  part 
played  by,  in  causation  of  den- 
tal erosion,  1 13,  116. 

Lancing  of  the  gums.  See  Gum 
lancing. 

Land,  Dr.,  introduction  by,  of 
jacket  crown,  628. 

Land  jacket  crown,  the,  593;  con- 
struction of,  629;  ust»  of,  for  peg 
laterals.    628. 

Lane,  Dr.,  on  shrinkage  of  gold  in 
the  cast  inlay,  96. 

Larynx,  entrance  of  extracted 
tooth  into,  433. 


Lead,  use  of,  as  material  for  conn- 
terdie  when  die  is  of  zinc,  508; 
use  of  thin  sheet  of,  as  material 
for  pattern  for  swaged  plates, 
513. 

Lead  and  tin,  alloy  of,  as  material 
for  counterdie  when  die  is  of 
Babbitt's   metal,   508. 

Leber  and  Rottenstein,  on  presence 
of  fission  fungi  in  carious  den- 
tin, 26. 

Le  Cron,  Dr.  D.  O.  M.,  on  use  of 
iridio-platinum  wire  for  attach- 
ment of  teeth  to  continuous  gum 
dentures,  760;  on  lessening  the 
weight  of  continuous  gum  den- 
tures, 754;  on  repair  of  continu- 
ous gum  dentures,  765. 

Leptothrix  buccalis  maxima,  38. 

Leptothrix  racemosa  of  Vicentini, 
38. 

Lewis  flask,  500. 

"Liquefaction  foci,"  40. 

Litch,  Dr.  W.  F.,  introduction  by, 
of  staple  or  hood  crown,  692. 

Local    anesthesia.      See    Anesthesia. 

Logan  crown,  670;  advantages  of, 
662,  670;  with  cap  attachment, 
671;  as  example  of  nondetach- 
able  porcelain  crown,  591,  6C}6, 
670;  with  platinum  cup  or  plate 
and  porcelain,  673;  preparation  of 
root    for,   610,   671. 

Low,  Dr.,  on  susceptibility  to  den- 
tal caries  reduced  by  internal  use 
of  sulphocyanate  of  potash.  29. 

Luce,  on  downward  movement  of 
the  condyle,  528. 


M 


Magitot,  Dr.,  on  acid  in  causation 
of  dental  caries.  26;  on  associa- 
tion between  gouty  diathesis  and 
pyorrhea  alveolaris,  123,  142;  on 
systemic  origin  of  pyorrhea  al- 
veolaris,  122. 

Magnesium  citrate,  use  of,  in   gas- 
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trointestinal  disturbance  accom- 
panying dentition,  13;  in  medical 
treatment  of  apical  pericementitis, 
246. 

Mandible,  movements  of ,  in  ana- 
tomical articulation,  536. 

Marble  dust,  use  of,  in  cast  den- 
tures of  fusible  alloys,  749;  in 
combination  with  plaster  of  paris 
in  making  impressions,  471 ;  in 
core  molding,  505;  in  making 
molds   for   dies,  499. 

Marginal  gingivitis.     See  Gingivitis. 

Marshall,  cases  of  pericemental  ab- 
scess reporte<l  by,  292. 

Mason  form  of  detachable  facings, 
651. 

Massage  of  gums,  use  of,  for  relief 
of  inflamed  gums  <luring  denti- 
tion, 22;  in  treatment  of  degen- 
eration of  the  pericementum  due 
to  disuse  of  teeth,  277,  278;  in 
treatment  of  pyorrhea  alveolar  is, 
136;  value  of,  in  oral  hygiene, 
374. 

Mastication,  adaptation  to,  of  ar- 
tificial teeth,  526;  importance  of, 
to  health,  365;  movements  to 
mandibles   in,   537. 

Maury,  F.,  report  of  early  bridge- 
work  by,  67S. 

Mayrhofer,  Dr.,  experiments  by,  on 
sterilization  of  the  dental  canals 
in  moist  gangrene  of  the  pulp, 
215. 

McQuillen,  Dr.  D.  N.,  on  use  of 
iSchreier's  kaliuni  natrium  prepa- 
ration in  treatment  of  tooth  dis- 
coloration,   ',\H6. 

Mechanical  preparation  of  roots,  for 
artificial  crowns,  604;  for  band 
and  dowel  crown,  607;  for  dowel 
crown  without  band,  610;  for 
shell  crown,  605;  for  shell  crown 
with  porcelain  facings,  607;  for 
telescopic  crowns,  605. 

Mechanical  principles  of  bridgework, 
684. 


Menstruation  as  contraindication  to 
"tooth  extraction,  413. 

Menthol-phenol-thymol  mixture,  use 
of,  in  preparation  of  fractured 
roots  for  artificial  crown,  601; 
in  sterilization  of  perforated 
roots,  600;  suggested  by  Dr. 
J.  P.  Buckley,  188;  in  treat- 
ment of  acute  inflammation  of 
the  dental  pulp,  197;  in  treat- 
ment of  arterial  pulp  hyperemia, 
188;  in  treatment  of  exposed 
pulp,  307;  in  treatment  of  pulp 
suppuration,  209,  in  treatment  of 
traumat'C  pericementitis,  264. 

Mercuric  bichlorid,  use  of,  in  tooth 
extraction  and  tooth  replantation, 
258. 

Mercury,  amount  of,  in  amalgam, 
162,  163;  distribution  of,  in 
amalgam,  163. 

Merritt,  Dr.  Arthur,  on  bacterial 
vaccines  in  treatment  of  pyorrhea 
alveolaris,   144. 

Metals  used  for  dies  and  counter- 
dies,  507. 

MetchnikoflP  *s  theory  of  phagocyto- 
sis, relation  of,  to  immunity  from 
dental  caries,  32. 

Michaels,  on  immunity  to  dental 
caries  and  susceptibility  to  al- 
veolar afifections  shown  by  indi- 
viduals of  the  hyperacid  type, 
140;  on  relation  between  immu- 
nity or  susceptibility  to  dental 
caries  cand  the  amount  of  sulpho- 
cyanate  of  potash  in  the  saliva, 
30. 

Microbic  plaque,  28. 

Miles  and  Underwood,  on  presence 
of  living  organisms  in  dentinal 
tubules,  26. 

Miller,  Dr.  W.  D.,  on  cause  of  the 
transparent  zone,  39;  on  etiology 
of  dental  caries,  38;  on  etiology 
of  erosion,  110;  experiments  by, 
on  action  of  arsenic  upon  the  den- 
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tal  pulp,  311,  312;  experiments 
by,  showinj^f  want  of  value  in  or- 
dinary methods  of  sterilizing  ca- 
rious dentin,  317;  on  lactic  acid 
in  causation  of  bacteriolysis,  39; 
on  microorganisms  producing 
dental  caries,  38;  on  tooth  discol- 
oration, 378. 

Mitchell,  Dr.  Wm.,  method  of  re- 
pairing broken  facings  employed 
by,  653. 

Model,  for  die,  preparation  of,  496. 

Modeling  composition,  458;  prepa- 
ration of  impressions  taken  in, 
473;  separation  of  casts  taken 
from,  477;  use  of,  in  taking  im- 
pressions of  casts  for  dentures, 
458;  use  of,  in  taking  impression 
of  Case's  velum  obturator,  783. 

Moffat's  alloy,  use  of,  for  cast  den- 
tures, 749. 

Moisture,  exclusion  of,  from  opera- 
tions, 333;  presence  of,  injurious 
to  preparation  of  cavities,  334; 
rubber  dam  essential  to  exclusion 
of,  334. 

Molars,  adjustment  to,  of  clamps 
for  retaining  dentures,  494;  band 
and  dowel  crown  for,  655;  filling 
of  cavities  in,  l)efore  adjusting 
artificial  crown,  (505;  forces  acting 
upon,  594;  fracture  of  roots  in, 
601 ;  method  of  filling,  with  gold, 
153,  155;  peculiarities  in  erup- 
tion of,  21 ;  peculiarities  in  posi- 
tion of,  affecting  discharge  of 
pus  in  apical  pericementitis,  242, 
243;  preparation  of,  for  band  and 
dowel  crown,  608;  preparation  of, 
for  shell  crown,  605;  shell 
crown  suitable  for,  604;  use  of 
saddle-back  tooth  in  connection 
with  a  gold  barrel  for,  611. 

Molars,  inferior,  anatomical  rela- 
tions of,  413;  method  of  extract- 
ing, 428,  429;  poouliaritios  in 
eruption  of,  21;  ])osition  of  oper- 
ator   in   extracting,   on    left   side, 


418;    position  of  operator,  in  ex- 
tracting, on  right  side,  420. 

Molars,  inferior  third,  peculiarities 
in  eruption  of,  during  second  den- 
tition, 21;  extraction  of,  before 
eruption,  23. 

Molars,  superior,  anatomical  rela- 
tions of  roots  of,  411;  method 
of  extracting,  427;  peculiarities 
in  eruption  of,  21;  position  of 
operator  for  extraction  of,  on  left 
side,  418;  position  of  operator 
for  extraction  of,  on  right  side, 
418,  419. 

Mold  for  die,  499;  core  molding, 
505;  formation  of,  504;  materials 
for,  499;  molding  flask,  500; 
molding  sand,  499;  preparation 
of,  502;  requisites  for,  499;  tilt- 
ing of,  506. 

Mold,  hot,  use  of,  in  making  the 
cast  inlay,  97. 

Moldine,  use  of,  in  cusp  construc- 
tion, 618. 

Molding  flask,  500. 

Molding  ring,  use  of,  in  cusp  con- 
struction, 618. 

Mohling  sand,  499. 

Morphia,  internal  use  of,  for  re- 
lief of  pain  in  hypercementosis, 
268. 

Morphin  paste,  use  of,  in  treat- 
ment of  acute  inflammation  of 
dental  pulp,  197;  in  treatment  of 
venous  pulp  hyperemia,   193. 

Mouth,  hygiene  of,  Art'  Oral  hy- 
giene; necessity  for  careful  study 
of,  before  constructing  dentures, 
445;  pathological  aspects  of,  445; 
physiological  aspects  of,  446;  re- 
tention of  natural  teeth  in,  448. 

Mouth   pieces,  551. 

Mummification  of  <lental  pulp.  Scr 
Dental  pulp. 

Mummification  paste,  essentials  of, 
330 ;  formula  for,  330 ;  success  of, 
331. 

Musser,  on  intestinal  irritation  cans- 


INDEX 


821 


ing    development    of    bacteria   in 
intestinal  canal,  10. 


N 


Napkins,  method  of  using,  to  ex- 
clude moisture,  344. 

Nasal  cavity,  taking  an  impression 
of,  in  connection  witk  cleft  palate, 
781. 

Necrosis  of  jaw,  due  to  use  of 
toothache  drops  containing  ar- 
senic, 314. 

Ncrvocidin,  use  of,  for  pulp  anes- 
thetization, 319. 

Nervous  collapse,  association  of, 
with  disease  of  the  dental  pulp, 
180. 

Nervous  disturbances,  in  pathologi- 
cal dentition,  10,  13. 

Neuralgia,  association  of,  with  hy- 
percementosis,  267;  facial,  associ- 
ation of,  with  chronic  apical  ab- 
scess with  fistula.   254. 

Neurasthenics,  necessity  for  cau- 
tion in  tooth  extraction  for,  414. 

'  *  New  century  articulator,  ^ '  530. 

"New  Departure  Corps,''   161. 

Newkirk,  Dr.  (larrett,  on  advantages 
in  gradual  separation  of  the  teeth, 
353. 

Niter,  sweet  spirits  of,  theraj)eutic 
use  of,  for  inflamed  gums,  12. 

Nitrous  oxi<l  gas  anesthesia,  ad- 
vantages of,  435;  apparatus  for 
administering,  436;  extraction  of 
teeth  under,  415;  method  of  ad- 
ministering, 436;  objections  to, 
435;  removal  of  dental  pulp 
under,  319;  removal  of  tooth 
from  larynx  under,  433;  safety 
of,  434;  use  of,  in  treatment  of 
acute  inflammation  of  dental  pulp, 
198,  199;  use  of,  in  treatment  of 
hypersensitive  dentin,  106,  107; 
use  of,  in  treatment  of  injury  to 
pulp,  219. 

Nondetaehnble    crown,    670;     exam- 


ples of,  666;  introduction  of,  670; 

preparation  for,  671. 
Normal   saline   solution,   advantages 

of  using,  in  process  of  tooth  im- 
plantation, 398. 
Nursing  bottles,  necessity  for  care 

in  washing,  367. 
Nux  vomica,  therapeutic  use  of,  in 

gastrointestinal     disturbance    due 

to  dentition,  13. 


O 


Obturator,  770;  Case's  velum,  775; 
construction  of,  790;  definition  of, 
774;  velum  form  of,  777. 

"Occlusal   plane,*'   542. 

Occlusion,  definition  of  term  in  den- 
tistry, 527;  importance  of,  in 
bridgework,  (>85;  normal  estab- 
lishment of,  in  artificial  crown, 
594,  595. 

Oidium  albicans,  362. 

Oil  coatings,  objections  to  use  of,  in 
pre  j)a  ring  impressions  for  cast, 
473;  in  preparing  sand  for  model 
of  die,  503. 

Open-face  crown,  690;  procedure  in 
use  of,  691. 

Opsonins,  relation  of,  to  immunity 
from    dental    caries,   32. 

Or.ll  hygiene,  358;  aphthous  due  to 
oral  sepsis,  361 ;  care  of  teeth  in, 
371;  definition  of,  358;  dental 
caries  due  to  want  of,  359;  es- 
tablishment of.  365;  gum  massage 
useful  in,  374;  herjwtic  stomati- 
tis «lue  to  want  of,  361 ;  impor- 
tance of,  in  marginal  gingivitis, 
282;  infant  mortality  due  to  ne- 
glect of,  358,  360;  infantile 
scurvy  due  to  neglect  of,  362; 
maintenance  of,  365;  parasitic 
stomatitis,  due  to  want  of,  362; 
in  pathological  conditions,  360; 
patient's  coiiperation  essential  to, 
373;  prophyhictic  measures  in, 
366;    j>rophylaxis    in,    366;    pyor- 
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rhea  alveolaris  affected  by,  369; 
relation  of,  to  general  health, 
r>i)8;  simple  follicular  stomatitis 
due  to  want  of,  360;  use  of  tooth- 
brush essential  to,  371;  treatment 
of  stomatitis  due  to  want  of,  367; 
value  of,  in  bridgework,  688. 

Oral  prophylactic  measures,  366. 

Oral   prophylaxis,   366. 

Osier,  Dr.,  on  defective  teeth  as  a 
cause   of  physical   disability,   364. 

Osteo-periostiti-alveolo  dentaire.  See 
Pyorrhea  alveolaris. 

Ottofy,  Dr.  Louis,  on  advantages  of 
cocain  hydrochlorid  in  tooth  im- 
plantation, 402. 

Ottolengui,  Dr.,  on  action  of  Kings- 
ley  velum,  773;  instruments  for 
incision  of  gum  in  tooth  implan- 
tation introduced  by,  403;  modi- 
fication of  Kingsley  velum  intro- 
duced by,  778;  on  necessity  for 
model  of  pharynx  in  construction 
of  artificial  palate,  787,  788;  root 
facers  employed  by,  609;  on  trial 
plates  in  construction  of  artifi- 
cial palate,  786. 

Over-bite,  importance  of,  in  bridge- 
work,  685. 

Overuse  of  teeth,  274;  definition 
of,  274;  diagnosis  of,  275;  eti- 
ology of,  274;  pathology  and  mor- 
bid anatomy  of,  275;  symptoms 
of,  275;  therapeutics  of,  275. 

Oxalic  acid,  use  of,  in  treatment  of 
tooth   discoloration,    389. 

Oxidation  method  of  treating  tooth 
discoloration,  383;  direct  oxida- 
tion, 383;  direct  oxi<lation  ap- 
plied, 385;  indirect  oxidation, 
383;  indirect  oxidation  applied, 
389. 

Oxygen,  administration  of,  with  ni- 
trous oxid  gas,  436. 


Palatal    mechanism,    768;    artificial 
velum,  770,   771,   777;    Case^s  ve- 


lum obturator,  792;  cleft  palate, 
769;  correction  devices,  770;  defi- 
nition of,  768;  obturator,  770. 
771,  773;  principles  of  construc- 
tion, 764,  785;  treatment  of  model 
for,   785. 

Paper,  use  of,  as  material  for  pat- 
tern of  swaged  plates,  513. 

Paraffin,  use  .of,  in  root  canal  fill- 
ing, 328. 

Parasitic   stomatitis,   362. 

Paregoric,  therapeutic  use  of, 
externally,  for  inflame<l  gums, 
12. 

Parr,  Dr.,  case  from  practice  of, 
711. 

Partial  bands.     See  Bands. 

Passive  hyperemia.  See  Venous  hy- 
peremia. 

Patented  applications  for  bridge- 
work,  729. 

Pathological  dentition  of  deciduous 
teeth,  9 ;  dangerously  severe  symp- 
toms of,  13;  diagnosis  between 
infantile  8cur\'y  and,  16,  .363;  gum 
lancing  for  relief  of,  14,  15;  in- 
testinal disturbances  due  to,  10; 
moderately  severe  symptoms  of, 
12;  ner\-ous  disturbances  due  to, 
10;   therapeutics  of,   11. 

Pattern  for  swaged  metallic  plates. 
513;  materials  for,  513;  method 
of  using,  514. 

Patterson,  Dr.  J.  D.,  on  local  ori- 
gin of  pyorrhea  alveolaris,  123; 
on  local  irritation  as  causal  factor 
in   pyorrhea   alveolaris,    124. 

Pearsall    flask,   500. 

Peeso,  Dr.,  on  method  of  fitting  an 
artificial  crown  to  a  fracturf^l 
tooth,   603. 

Peirce,  Dr.  C.  N.,  on  associatitm  of 
gouty  diathesis  with  certain 
forms  of  pyorrhea  alveolaris,  123; 
on  objections  to  theorj'  of  root 
elongation  as  active  factor  in 
tooth  eruption,  4;  on  synonyms 
for   pyorrhea    alveolaris,    121;    on 
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systemic  origin'  of  pyorrhea  alveo- 
laris,  137,  142. 

Perforation  of  roots  of  teeth.  See 
Roots  of  teeth. 

Pericemental  abscess.     See  Abscess. 

Pericementitis,  acute  septic  apical, 
238;  abortive  treatment  of,  245; 
definition  of,  238;  diagnosis  of, 
244;  etiology  of,  239;  medicinal 
treatment  of,  246;  microorga- 
nisms present  in,  239,  242;  path- 
ology and  morbid  anatomy  of, 
240;  prognosis  of,  245;  septic 
intoxication  accompanying,  244; 
surgical  treatment  of,  247;  symp- 
toms of,  243;  therapeutics  of, 
245. 

Pericementitis,  chronic  purulent 
apical.  See  Apical  abscess, 
chronic. 

Pericementitis  chronic  septic  apical 
(nonpurulent),  259;  definition  of, 
259;  diagnosis  of,  260;  etiology 
of,  259;  pathology  and  morbid 
anatomy  of,  260;  symptoms  of, 
260;   therapeutics  of,  261. 

Pericementitis,  nonseptic,  261. 

Pericementitis,  systemic  nonseptic, 
271;  definition  of,  271;  diagnosis 
of,  273;  etiology  of,  271;  path- 
ology and  morbid  anatomy  of, 
272;  symptoms  of,  272;  thera- 
peutics of,   273. 

Pericementitis,  traumatic,  262;  defi- 
nition of,  262;  diagnosis  of,  263; 
diagnosis  between,  and  pericemen- 
tal abscess,  296;  etiology  of,  262; 
pathology  and  morbid  anatomy  of, 
263;  symptoms  of,  263;  therapeu- 
tics of,  264. 

Pericementum,  importance  of  main- 
taining the  physical  state  of,  in 
mounting  an  artificial  crown,  595; 
injury  to,  from  arsenic  used  to 
remove  dental  pulp,  311;  injury 
to,  from  cocain,  used  to  anesthet- 
ize pulp,  319;  injury  to,  from 
separation  of  teeth,  347;   revivifi- 


cation of,  in  case  of  implanted 
roots,  393. 

Pericementum,  degeneration  of, 
274;  due  to  disuse  of  teeth,  276, 
277;  due  to  overuse  of  teeth,  274. 

Pericementum,  diseases  of,  237; 
acute  septic  apical  pericementitis, 
238;  chronic  apical  abscess,  249; 
chronic  apical  abscess  with  fistula, 
253;  chronic  septic  apical  perice- 
mentitis, 257;  classification  of, 
238;  degenerations  of,  274;  hy- 
percementosis,  264;  marginal  gin- 
givitis, 278;  nonseptic  pericemen- 
tosis,  261 ;  originating  at  gum 
margin,  278;  pericemental  abscess, 
292;  resorption  of  roots  of  per- 
manent teeth,  269;  salivary  cal- 
culus, 282;  septic  diseases,  238; 
serumal  calculus,  288;  systemic 
nonseptic  pericementitis,  271; 
traumatic   pericementitis,   262. 

Perry  separator,  the,  350. 

Phagedenic  pericementitis,  121 ; 
change  in  position  of  teeth  due  to, 
141. 

Pharynx,  entrance  of  extracted 
tooth  into,  433;  model  of,  in  con- 
nection with  artificial  palate,  787. 

Phenol,  use  of,  in  treatment  of  ar- 
terial pulp  hyperemia,  189;  in 
treatment  of  acute  septic  apical 
pericementitis,  247;  in  treatment 
of  chronic  apical  abscess  with 
fistula,   256. 

Phenol  sodique,  use  of,  after  tooth 
extraction,   430. 

Physiological  considerations,  in  se- 
lection  of   artificial  crown,  595. 

Physiological  dentition  of  decidu- 
ous teeth,  8. 

Physiological  principles  in  bridge- 
work,  687. 

Plantation  of  teeth.     See  Teeth. 

Plaster  of  paris,  use  of,  in  alu- 
minum cast  dentures,  743;  choice 
of,  474;  compressibility  of,  a  dis- 
a<lvantage  of,  475;  use  of,  in  con- 
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stniction  of  artificial  velum,  788; 
use  of,  in  construction  of  ob- 
turator, 790,  791 ;  use  of,  in  core 
molding,  505;  use  of,  in  cusp  con- 
struction, 617;  formation  of  cast 
from,  476;  use  of,  in  fusible  alloy 
cast  dentures,  749;  use  of,  as  ma- 
terial for  impressions,  456;  use 
of,  as  protection  to  exposed  pulp, 
308;  use  of,  in  preparation  of 
impression  for  cast,  472;  separa- 
tion of  casts  made  from,  477;  use 
of,  in  taking  impression  of  cleft 
palate,  779;  use  of,  in  taking  im- 
pression of  nasal  cavity,  780;  use 
of,  in  taking  impression  of 
pharynx,  787. 

Plate,  platinum,  use  of,  in  continu- 
ous gum  dentures,  755;  in  partial 
gum  dentures,  764;  for  tube  teeth 
in  connection  with  continuous  gum 
dentures,  766. 

Plate  and  dowel  crown,  658;  indi- 
cations for,  658;  preparation  of 
roots  for,  659;  technique  of  con- 
struction of,  659. 

''Plate  guides, '»  530. 

Plates,  adaptation  of,  519;  the  bite 
in,  540;  clasps  as  means  of  reten- 
tion in,  493;  compensating  and 
lateral  curves  in,  559;  construc- 
tion of,  articulation  of  teeth  for, 
570;  high  and  low  lip  line  in,  547; 
median  line  in,  549;  mount-casts 
with  trial  plates  in  position  in, 
549;  outline  of,  in  general  rela- 
tion to  dentures,  479;  principles, 
of  retention,  479;  reproduction 
of  rugai  upon,  483 ;  selection  and 
adaptation  of  teeth  in,  567;  trial 
plates  in,  542;  vacuum  chamber 
as   means   of   retention   in,   484. 

Plates,  full  lower,  outline  of,  491; 
retention  of,  490. 

Plates,  partial  lower,  adaptation  of, 
521;  outline  of,  492;  swaging  of, 
524. 

Plates,  partial  upper,  adaptation  of, 


521 ;    outline    of,    490 ;    retention 
of,   489;    swaging  of,  521. 

Plates,  swaged  metallic.  512;  adap- 
tation of,  to  cast,  519;  Babbitt's 
metal  as  material  for,  508;  use 
of,  in  construction  of  continuous 
gum  dentures,  756;  direct  process 
unsuccessful  with,  452;  effect  of 
process  of,  upon  an  uneven  die, 
496;  formation  of  vacuum  cham- 
ber of,  517;  full  lower,  523;  im- 
provements in,  512;  use  of,  in 
obturator  for  correction  of  cleft 
palate,  789;  use  of,  in  partial 
gum  dentures,  764;  partial  lower, 
524;  pattern  for,  512;  prepara 
tion  of  platinum,  in  continuous 
gum  dentures,  755;  retention  of 
natural  teeth  a  disadvantage  in, 
498;  soldering  vacuum  chamber 
for,  522;  swaging  process,  514; 
tin  foil  as  material  for,  513;  use 
of,  in  tube  teeth  with  continuous 
gum  dentures,  766;  wiring,  524; 
zinc  as  material  for,  508. 

Platinum,  use  of,  in  combination 
with  vulcanite  as  base  for  arti- 
ficial dentures,  584 ;  in  matrix  for 
porcelain  inlays,  81;  in  porcelain 
bridgcwork,   739. 

Platinum  band  retainer,  use  of,  in 
pyorrhea  alveolaris,   134. 

Platinum   plate.     Src  Plate. 

Platschick,  M.  B.,  method  of  utiliz- 
ing tube  teeth  in  relation  to  con- 
tinuous gum  dentures  introduced 
bv,    767. 

Porcelain,  use  of,  for  filling  cavities 
in    cases    of    dental    erosion,    lis. 

Porcelain  bodv,  addition  of,  in  con- 
tinuous  gum  dentures,  761. 

Porcelain  bri<lgework,  735;  advan- 
tages of,  736;  defects  of,  736; 
procedure  in,  737. 

Porcelain    inlay.      See   Inlay. 

Post  and  collar  crown,  592. 

Potassium  ehlornte,  use  of,  in  treat- 
ment of  stomatitis,  367. 
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Potassium  iodid^  use  of,  externally, 
in  treatment  of  pyorrhea  al- 
veolar is,  137. 

Potassium  sulphate,  addition  of,  to 
plaster  of  paris  in  making  im- 
pressions, 457. 

Potassium  sulphocyanate,  action  of, 
in  dental  caries,  29. 

Pregnancy,  as  contraindication  to 
tooth  extraction,  413. 

Prescription,  containing  aspirin  and 
salol,  for  relief  of  pain  in  sys- 
temic nonseptic  pericementitis, 
273;  containing  antipyretics,  for 
use  in  acute  apical  pericementitis, 
248;  containing  cocain,  hamam- 
elis,  for  use  in  hypercementosis, 
268;  for  use  in  inflammation  of 
the  dental  pulp,  198,  199;  for  use 
as  mouth  wash  in  stomatitis,  367; 
for    a    mummification    paste,    330. 

Pressure,  use  of,  in  making  east  den- 
tures of  aluminum,  742;  neces- 
sity for  avoiding,  in  treatment  of 
exposed  pulp,  306;  pain  due  to, 
exerted  during  removal  of  pulp 
with   arsenic,   313. 

Pressure  anesthesia,  advantages  of, 
103;  use  of,  in  amorphous  cal- 
cific pulp  degeneration,  234;  asep- 
tic precautions  to  be  taken  in  use 
of,  316;  use  of,  in  carious  den- 
tin, 317;  use  of,  in  hypersensitive 
dentin,  103;  use  of,  in  hyper- 
trophic pulpitis,  204;  use  of,  in 
inflammation,  of  dental  pulp,  197; 
instruments  employed  in  use  of, 
317;  use  of,  in  moist  gangrene  of 
pulp,  216;  objections  to,  in  treat- 
ment of  exposed  pulp,  306;  pain 
due  to,  during  removal  of  exposed 
pulp,  313;  poisonous  effects  of, 
318;  use  of,  in  pulp  nodules,  233, 
234;  removal  of  pulp  under,  316; 
removal  of  pulp  from  deciduous 
teeth  under,  316;  use  of,  in  sali- 
vary calculi,  287;  use  of,  in  ve- 
nous pulp  hyperemia,  192,  193. 


Pressure  syringe,  use  of,  in  removal 
of  dental  pulp,  318. 

Prinz,  Dr.  Hermann,  formula  by, 
for  cocain  tablet,  104. 

"Prominent  contact,"  56. 

Protective  influences,  action  of,  af- 
ter  tooth   extraction,   430. 

Prothero,  Dr.  J.  N.,  attachment  to 
face  bow  invented  by,  552;  on 
effects  of  stirring  in  making  plas- 
ter of  paris  impressions,  457,  474. 

Prothero  attachment  to  face  bow, 
552. 

Proximal  contact,  establishment  of, 
in  artificial   crown,  594,   595. 

Ptomaine  poisoning,  roots  of  teeth 
affected  by,  272. 

Ptyalogenic  calculus.     See  Calculus. 

Pulp  capping,  materials  used  in, 
307;  method  *of,  in  deciduous 
teeth,  69;  method  of,  with  ex- 
posed pulp,  306;  use  of  oxysul- 
phate  of  zinc  for,   167. 

Pulp  nodules,  230;  definition  of, 
230;  diagnosis  of,  233;  etiology 
of,  230;  pathology  of,  and  mor- 
bid anatomy,  230;  symptoms  of, 
233;   therapeutics  of,  233. 

Pulp  polypus.  See  Hypertrophic 
pulpitis,  chronic. 

Pulpitis  gangrenosa  chronica.  See 
Gangrene  of  the  pulp,  moist. 

Pumice,  combination  of,  with  whit- 
ing in  preparation  of  impressions, 
471;  combination  of,  with  plaster 
of  paris  in  process  of  core  mold- 
ing, 505. 

Pyorrhea  alveola  ris,  121;  classifica- 
tion of,  131;  clinical  history  of 
first  class,  131;  clinical  history  of 
second  class,  140;  definition  of, 
121;  diagnosis  of,  133;  etiology 
of,  122;  mechanical  treatment  of, 
134;  necessity  for  correcting,  bo- 
fore  construction  of  dentures, 
445;  oral  hygiene  important  in 
treatment  of,  369;  pathology  of 
first  class,  131;  pathology  of  sec- 
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ond  clasSy  141;  synonyms  for, 
121 ;  therapeutics  of  first  class, 
133;  therapeutics  of  second  class, 
143. 

Pyorrhea  alveolo.  See  Pyorrhea  al- 
veolaris. 

Pyorrhea  interalveoli  dentaire.  See 
Pyorrhea  alveolaris. 

Pyrometer,  use  of,  in  fusing  porce- 
lain, 84. 

Pyrozone,  method  of  application, 
386;  use  of,  in  treatment  of  tooth 
discoloration,  385. 


Radiography.     See  X-ray. 

Rainy  and  Harting,  on  etiology  of 
salivary  calculi,  283. 

Reduction  method  of  treating  tooth 
discoloration,   384. 

Reese,  Dr.  W.  J.,  on  effect  of  ure- 
mia upon  the  teeth,   123. 

Reese's  alloy,  use  of,  in  cast  den- 
tures, 749. 

Reflex  pain,  absence  of,  in  disease 
of  the  pericementum,  237;  char- 
acteristic of  disease  of  the  den- 
tal pulp,  181,  237,  238;  presence 
of,  in  amorphous  calcific  pulp  de- 
generation, 235;  presence  of,  in 
arterial  pulp  hyperemia,  185; 
presence  of,  in  hypercementosis, 
267;  presence  of,  in  hypertrophied 
pulpitis,  203;  presence  of,  in 
pulp  nodules,  233;  presence  of,  in 
suppuration   of   the  pulp,   206. 

Refrigerants,  use  of,  in  treatment 
of   hypersensitive   dentin,    105. 

Removal  of  dental  pulp.  Sec  Den- 
tal pulp. 

Repair  of  broken  facings,  652; 
methods  of,  652,  653,   654. 

Replantation  of  teeth.     Sec  Teeth. 

Reaorbent  organ,    19. 

Resorj)ti()n  of  roots  of  permanent 
teeth,     269;     definition     of,     269; 


diagnosis  of,  270;  etiology  of, 
269;  pathology  and  jnorbid  an- 
atomy of,  269;  symptoms  of,  270; 
therapeutics  of,  271;  tooth  im- 
plantation followed  by,  395,  397, 
407. 

*'Rest   line,"  542. 

Rhein,  Dr.,  on  favorable  results  fol- 
lowing removal  of  dental  pulp  in 
certain  forms  of  pyorrhea  alveo- 
laris, 306;  on  marginal  gingivitis, 
279,  280;  researches  by,  showing 
necessity  for  removal  of  pulp  in 
preparation  for  artificial  crown, 
598. 

Rhein 's  solution,  256. 

Richards,  Dr.  \Vm.  Martin,  on  the 
association  of  sugar  and  albumin 
in  the  urine  with  pyorrhea  al- 
veolaris, 129. 

Richmond,  Dr.  C.  M.,  elaboration  of 
gold  shell  of,  and  band  and  dowel 
crowns   by,   680. 

Riggs,  Dr.  John  W.,  on  local  origin 
of  pyorrhea  alveolaris,  122;  on 
relation  of  oral  hygiene  to  pyor- 
rhea  alveolaris,   369. 

Rigg's  disease.  See  Pyorrhea  al- 
veolaris. 

Roach,  Dr.  F.  E.,  729;  attachment 
introduced  by,   729. 

Roach  attachment,  use  of,  in  bridge- 
work,  729. 

Roach  form  of  detachable  facing, 
651,   698. 

Robertson,  on  acid  as  causative  fac- 
tor  in   dental    caries,    25. 

Robinson 's  remedy,  104. 

'* Rocking,"  519,  520. 

Root  amputation,  in  tooth  replanta- 
tion, 399;  in  treatment  of  trau- 
matic pericementitis,  264. 

Root  canal  filling,  322;  asepsis  nec- 
essary in,  3^2;  blood  clot  danger- 
ous in,  324;  Callahan  method  in, 
326;  materials  suited  for,  32S; 
pulp  mummification  in,  329. 

Root-facers   of   Ottolengui,   609. 
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"Root   reducer,"   use   of,   in   prep- 
aration for  the  band,  609. 

Roots  of  teeth,  entrance  of,  into 
larynx  or  pharynx  during  tooth 
extraction,  433;  fracture  of,  dur- 
ing tooth  extraction,  432;  meas- 
urement of,  for  artificial  crown, 
613;  perforation  of,  preparation 
of,  for  artificial  crown,  599; 
preparation  of,  for  artificial 
crown,  595;  preparation  of,  for 
band  and  dowel  crown,  607; 
preparation  of,  for  dowel  crown 
without  band,  610;  preparation 
of,  for  plate  and  dowel  crown, 
659;  preparation  of,  for  shell 
crown,  604;  preparation  of,  for 
shell  crown  with  facings  of  porce- 
lain, 607;  retention  of,  in  con- 
struction of  dentures,  448;  thera- 
peutical preparation  of,  for  arti- 
ficial crown,  597;  treatment  of 
hypertrophied  gum  tissue  in 
preparation  of,  for  artificial 
crown,  598. 

Roots  of  teeth,  fracture  of,  during 
tooth  extraction,  432;  preparation 
of,  for  artificial  crown,  600;  ster- 
ilization of,  601 ;  technique  of 
restoration  of,  603. 

*  *  Royal  Mineral  Succedaneum, ' ' 
160. 

Rubber,  as  medium  for  separating 
teeth,  356;  weighted,  use  of,  to 
give  additional  weight  to  a  full 
lower  denture.   587. 

Rubber  cup,  342. 

Rubber  dam,  334;  adjustment  of, 
337;  clamping  of,  339;  function 
of,  334;  grades  of,  335;  introduc- 
tion of,  334;  ligation  of,  338; 
perforation  of,  335;  shape  of, 
335. 

Rubber  teeth,  use  of,  in  connection 
with  a  gold  barrel  for  bicuspids 
and  molars,  640. 

Rubber  tubing,  white,  as  medium 
for  separating  teeth,   357. 


Rubber  varnish,  use  of,  in  filling 
cavities  with  exposed  pulp,  308; 
in  treatment  of  arterial  pulp 
hyperemia,  189;  in  treatment  of 
deciduous  teeth,  69;  in  treatment 
of  permanent  teeth,  54. 


Saccbaromyces  albicans,  362. 

Saddle-back  teeth,  use  of,  in  con- 
nection with  band  and  dowel 
crown,  657;  in  connection  with 
a  gold  barrel,  642. 

Saddle  bridges,  709. 

Saddle  form,  given  to  root  with 
plate   and  dowel  crown,  610. 

Saline  cathartics.     See  Cathartics. 

Saliva,  necessity  for  excluding,  dur- 
ing operations,  333;  relation  be- 
tween composition  of,  and  dental 
caries,   31. 

Saliva  ejector,  341. 

Salivary  calculus.     See  Calculus. 

Salol,  therapeutic  use  of,  in  gastro- 
intestinal disturbance  due  to  <len- 
tition,  13. 

Sand,  preparation  of,  for  model  for 
die,  502;  use  of,  in  cast  dentures 
of  fusible  alloys,   750. 

Sandarac  varnish,  use  of,  in  casting 
dentures  of  aluminum,  744;  in 
preparing  plaster  impressions  for 
the  cast,  472,  473;  in  preparing 
wax  impressions  for  the  cast,  473. 

Sanguinary  calculus.     See  Calculus. 

Schehvetsky,  on  composition  of  sali- 
vary  calculi,  285. 

Schreier,  Dr.  Emil,  on  the  bacteria 
found  in  acute  septic  apical  peri- 
cementitis, 239. 

Schreier 's  alloy,  216. 

Schreier 's  kalium  natrium  prepara- 
tion, 386. 

Rchwarze,  invention  by,  of  device 
for  assisting  articulation  in  arti- 
ficial  teeth,    529. 

Scurvy,  infantile,  362;   condition  of 
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gums  in,   363;   diagnosis  between 
pathological   dentition   and,   363. 

Seamless  crown,  621 ;  technique  of 
construction   of,  622. 

Second  summer,  danger  of  denti- 
tion in,  8. 

** Secondary   decay,**   40. 

Sectional  crown,  612;  technique  of 
construction,  613. 

Serumal  calculus.     See  Calculus. 

Seymour,  Dr.  Robert,  method  em- 
ployed by,  for  casting  aluminum 
dentures,  743. 

Shell  crown,  593;  use  of,  in  bridge- 
work,  690,  692;  disturbance  of 
pericementum  from  ill  fit  in,  596; 
use  of,  for  fractured  root,  601; 
use  of,  for  molar  teeth,  605; 
preparation  for,  604. 

Shell  crown  for  the  anterior  teeth, 
625;  technique  of  construction, 
621. 

Shell  crown  with  porcelain  facing, 
607,  627;  for  bicuspids,  640; 
technique  of  construction  of, 
628. 

Shellac  varnish,  use  of,  in  cast  den- 
tures of  fusible  alloys,  751;  in 
preparing  plaster  impressions  for 
the  east,  472. 

Shellac    and    sandarac    varnish,    use 
of,   in  casting  dentures  of  alumi- 
num, 745;     in    "vulcan   gol<l    lin- 
ing,** 586. 

Silcx  and  plaster,  use  of,  in  casting 
dentures   of  aluminum,   745. 

Silicious  cement,  method  of  using, 
to  fill  cavities,  174;  value  of,  as 
filling   material,   172,   174. 

Silvor,  use  of,  in  combination  with 
vulcanite  as  base  for  artificial 
dentures,   584. 

Silver  nitrate,  use  of,  for  filling  de- 
ciduous teeth,  68;  in  treatment 
of  arterial  pulp  hyperemia,  189; 
in  treatment  of  chronic  apical  ab- 
scess, 253;  in  treatment  of  den- 
tal erosion,  117;  uselessuess  of,  in 


treatment  of  ulcerative  stomatitis, 
367. 

''Silver  paste,**  160. 

Single  vulcanization  method,  583. 

Smith,  Dr.  D.  D.,  on  advantage  of 
brushing  teeth  before  meals,  372; 
cases  of  pericemental  abscess  re- 
ported by,  292;  on  defective  oral 
hygiene  as  cause  of  various  physi- 
cal disorders,  364;  distinction 
made  by,  between  **  prophylactic  * ' 
and  **  prophylaxis,  *  *  365;  on  im- 
portance of  hand  methods  in  pol- 
ishing teeth  after  removal  of  de- 
posits, 370;  on  local  origin  of 
pyorrhea  alveolaris,   123. 

Smith,  Hopewell  A.,  on  adventitious 
dentin  and  the  variety  most  fre- 
quently thrown  out,  226;  case  re- 
ported by,  of  a  pulp  chamber  con- 
tained in  a  pulp  nodule,  231; 
classification  by,  of  degenerative 
diseases  of  the  dental  pulp,  183; 
on  the  etiology  of  hypercemento- 
sis,  265;  on  fatty  degeneration  of 
the  dental  pulp  and  the  kinds  of 
teeth  most  often  affected  by  it, 
224;  on  fibroid  degeneration  of 
the  <lental  pulp,  221 ;  on  fibroid 
degeneration  of  the  pericementum, 
129,  143;  on  the  form  of  dental 
<leposit  characterizing  acute  sup- 
puration of  the  pulp,  206;  on 
granuloma  of  the  root  membrane. 
250;  on  the  histology  of  injured 
pulp,  216;  on  the  hyalin  variety 
of  adventitious  dentin,  and  its 
association  with  chronic  inflam- 
mation of  the  pulp,  228;  on  in- 
correctness of  the  title  hypertro- 
phy of  the  cementum,  264;  on 
inflammatory  foci  in  acute  inflam- 
mation of  the  dental  pulp,  195; 
on  laminar  spherites  found  in 
the  laminar  variety  of  adventitious 
dentin  being  metamorphosed  pulp 
nodules,  228;  on  linear  markings 
in   the   fibrillar  varietv   of   adven- 
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titious  dentin,  227;  on  the  path- 
ology of  acute  apical  pericemen- 
titis, 240;  on  the  pathology  of 
chronic  inflammation  of  dental 
pnlp,  199;  on  the  pathology  of  hy- 
pcrcen'.entosis,  265;  on  the  path- 
ology of  hypertrophic  pulpitis,  202 ; 
on  the  pathology  of  pulp  injury 
from  fracture  of  the  crown,  218; 
on  the  pathology  of  pyorrhea  al- 
veolaris,  126,  127;  on  pulp  no- 
dules and  their  causation,  231;  on 
rheumatic  affections  of  the  jaws 
as  a  cause  of  pulp  hyperemia, 
184;  on  the  reparative  power  of 
the  dental  pulp,  302;  on  the  re- 
parative power  of  the  pericemen- 
tum, 396. 

Smreker,  Dr.  E.,  experiments  by, 
showing  that  the  contraction  of  a 
gold  inlay  is  reduced  by  delay  in 
mounting   the   wax    model,  94. 

Snow,  Dr.,  articulator  invented  by, 
530;  face  bow  invented  by,  530; 
new  form  of  face  bow  invented 
by,  551. 

Snow  articulator,  determination  of 
condyle  paths  by  means  of,  555; 
invention  of,  530. 

Snow  face  bow,  invention  of,  530; 
uses  of,  for  determining  articula- 
tion of  artificial  teeth,  550;  use 
of,  to  determine  condyle  paths, 
555. 

Socket  of  tooth,  treatment  of,  after 
tooth  extraction,  430. 

Soderberg,  Dr.,  description  of  mum- 
mification paste  by,  330;  on  re- 
sults of  pulp  mummification,  330. 

Sodium  dioxid,  action  of,  upon  steel 
instruments,  386;  method  of 
using,  386;  precautions  against 
action  of,  on  steel  instruments, 
387;  test  for  efficacy  of,  387;  use 
of,  in  treatment  of  chronic  apical 
abscess,  253;  use  of,  in  treatment 
of  tooth  discoloration  by  direct 
oxidation,   385. 


Sodium  hyposulphite,  use  o^,  in 
treatment  of  tooth  discoloration, 
391. 

Soft  areas,  treatment  of,  in  connec- 
tion with  impressions,  467;  treat- 
ment of,  in  connection  with 
plates,  480,  482. 

Solder,  requisites  for,  in  construc- 
tion of  gold  shell  crown,  615. 

Solder  method  of  cusp,  construction, 
619. 

Spaulding,  Dr.  E.  B.,  form  of  jacket 
crown  introduced  by,  630. 

Spaulding  crown,  the,  593. 

Spence  plaster  compound,  use  of,  in 
making  casts  for  dentures  when 
strength  is  specially  required, 
475,  478,  579. 

Spence 's  metal,  unreliability  of,  as 
material  for  dies,  508. 

Speyer,  Dr.,  on  lining  dentures  with 
a  thin  plate  of  gold  foil,  586. 

Splints,  interdental  variety  of,  em- 
ployed in  vulcanite  dentures,  588; 
use  of,  in  pyorrhea  alveolaris, 
134;  use  of,  in  salivary  calculus, 
288;  use  of,  in  tooth  implanta- 
tion, 405. 

Spooner,    Dr.,    use    of    arsenic    for 
.  pulp  devitalization  introduced  by, 
309. 

Spunk,  use  of,  in  preparing  matrix 
for  porcelain  inlays,  82. 

S.  S.  White  Co.,  *'root  reducer" 
made  by,   609. 

S.  S.  White  crown,  the,  592,  662, 
665;  use  of,  in  bridgework, 
706. 

Staphylococcus  viscosus,  action  of, 
in   <lental   caries,   29. 

Staple  crown.  692. 

Starr,  Dr.  R.  W.,  *'root  reducer'' 
suggested   by,   609. 

Stobbins,  Dr.,  on  use  of  silver  ni- 
trate in  treatment  of  <1eciduou8 
teeth,  68. 

Steel  form  of  detachable  facing, 
651. 
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Steele 's  interchangeable  bridge  tooth, 
697. 

Stellwagon,  Dr.  T.  C,  case  reported 
by,  of  injurious  effects  following 
extraction  of  tooth  during  lacta- 
tion, 414. 

Steresol,  composition  of,  298;  use 
of,  in  treatment  of  pericemental 
abscess,   298. 

Stevenson's  analysis  of  salivary  cal- 
culi, 286. 

Stimulants,  indications  for,  previous 
to  tooth  extraction,  414;  use  of, 
for  syncope  following  tooth  ex- 
traction,  433. 

Stomatitis,   aphthous,    361. 

Stomatitis,  herpetic,  361. 

Stomatitis,  necessity  for  correcting, 
before  constructing  dentures,  445. 

Stomatitis,  parasitic,  362. 

Stomatitis,  simple  follicular,  360; 
treatment  of,  367. 

Stomatitis,  ulcerative,  361;  treat- 
ment of,  367. 

*' Stratum   granulosum, ' '  37. 

Strychnin,  use  of,  for  syncope  after 
tooth  extraction,  433. 

Sudduth,  Dr.  W.  X.,  on  a  lowered 
nervous  condition  as  cause  of  in- 
creased acid  secretion  from  the 
labial    glands,    119. 

Sulphuric  aci<l,  use  of,  in  Callahan's 
method  of  enlarging  root  canals, 
321 ;  use  of,  in  sterilization  of 
carious  dentin,  during  pulp  re- 
moval, 317;  tooth  discoloration 
due  to  action  of,  upon  steel  in- 
struments, 382;  use  of,  in  treat- 
ment of  chronic  apical  abscess, 
with  fistula,  256;  use  of,  in  treat- 
ment  of   tooth    discoloration,   38S. 

Sulphurous  acid  method  of  reduc- 
tion, use  of,  in  treatment  of  tooth 
discoloration,  384. 

Suppuration  of  dental  pulp.  See 
Dental    pulp. 

Suppurativp  conjointe.  See  Pyor- 
rhea alveolaris. 


Swaged  metallic  plates.    See  Plates. 
Syncope  following  tooth  extraction, 
433. 


T 


Taggart,  Dr.,  development  of  cast 
inlay  due  to,  92;  early  bridge- 
work  by,  680;  electric  wax  heater 
devised  by,  93;  on  factors  to  be 
obseriTd  in  making  matrix  inlay, 
95;  on  importance  of  wax  used 
in  cast  inlays,  94,  95. 

'  *  Taking  the  bite, ' '  requirements  of 
vulcanite  plate  for,  580. 

Talbot,  Dr.,  on  absence  of  acidosis 
or  indicanuria  at  time  of  obser- 
vation no  eviilence  that  auto- 
intoxication does  not  exist,  141; 
analysis  of  composition  of  sali- 
vary calculi  quoted  by,  286;  on 
association  of  acidosis  and  indi- 
canuria with  pathologic  affections 
in  the  mouth,  140;  on  association 
between  systemic  conditions  and 
alveolar  affections,  280;  on  de- 
generative changes  in  the  perice- 
mentum, 128;  on  nonseptic  peri- 
cementitis following  internal  ad- 
ministration of  mercury,  279; 
term  interstiiial  gingivitis  intro- 
duced  by,   121. 

Tannic  acid,  use  of,  in  treatment 
of  hemorrhage  following  tooth 
extraction,  431. 

Tartaric  acid,  use  of,  in  treatment 
of    tooth   discoloration,   389. 

Teeth,  artificial,  articulation  of 
570;  selection  an<l  adaptation  of, 
567. 

Teeth,  deciduous,  decalcification  of, 
19;  disturbances  of  health  asso- 
ciated with  eruption  of,  8;  use 
of  gutta  percha  in  treatment  of, 
76;  indications  for  extraction  of, 
409;  periods  for  eruption  of,  7; 
resorption  of  roots  of,  19;  theories 
for  eruption  of,  3;   treatment  of. 
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64;    zinc   phosphate  in  treatment 
of,  172. 

Teeth,  discoloration  of,  376;  alka- 
line medium  in  treatment  of, 
385;  causes  of,  376;  direct  oxi- 
dation method  of  treating,  383; 
direct  oxidation  method  applied 
to,  385;  Harlan's  method  of 
treating,  388;  indirect  oxidation 
method  of  treating,  383;  indirect 
oxidation  method  applied  to,  389 
metallic  salts  as  cause  of,  382 
oxidation  method  of  treating,  383 
permanent,  following  the  action 
of  chlorin  on  metallic  salts,  390; 
pulp  decomposition  a  cause  of, 
377;  reduction  method  of  treat- 
ing, 383;  removal  of  specific 
stains  in,  390;  therapeutic  appli- 
cations as  cause  of,  381,  382; 
treatment  of,  381 ;  vascular  sup- 
ply of  pulp  as  cause  of,  376. 

Teeth,  disuse  of,  276;  complete,  277; 
definition  of,  276;  partial,  276. 

Teeth,  implantation  of,  399;  argu- 
ment against,  401 ;  argument  for, 
400;  construction  of  splint  for, 
405;  drilling  of  socket  for,  403; 
incision  of  gum  in,  402;  instru- 
ments used  in  drilling  socket  for, 
403;  procedure,  401;  results,  400. 

Teeth,  plantation  of,  392;  classifica- 
tion, 392;  definition,  392;  implan- 
tation, 399;  permanency  of  oper- 
ation, 406;  post-operative  treat- 
ment, 406;  vital  processes  in- 
volved, 392. 

Teeth,  replantation  of,  397;  object 
of,  397;  procedure,  398;  results, 
398. 

Teeth,  separation  of,  preparatory 
to  filling,  346;  appliances  used  in 
immediate,  350;  classification  of 
methods  of,  348;  cotton  as  me- 
dium of,  354;  definition  of,  346; 
degree  of,  necessary  in,  350;  firm- 
ness of  teeth  as  it  affects,  349; 
gradual,  353;   gutta  percha  as  a 


medium  of,  355;  immediate,  350; 
materials  employed  in  gradual, 
353;  pathological  aspects  of,  346; 
rubber  as  a  medium  in,  356; 
susceptibility  to  pain  as  it 
affects,  348;  tape  as  a  medium 
of,  354,  355;  wood  as  a  medium 
of,  356. 

Teeth,  transplantation  of,  399. 

Telescoping  crowns,  use  of,  in 
bridgework,  718,  721;  process  of 
adjustment  for,  723;  use  of,  in 
support  of  dentures,  453. 

Temporary  stopping,  use  of,  in 
adaptation  of  nondetachable 
crown,  677;  as  filling  material, 
178;  in  preparation  of  fractured 
root  for  artificial  crown,  601,  603; 
for  sealing  applications  of  ar- 
senic, 313;  before  separation  of 
teetli,  354;  in  treatment  of 
chronic  apical  abscess,  253;  in 
treatment  of  arterial  pulp  hypere- 
mia, 189;  in  treatment  of  venous 
pulp   hyperemia,    193. 

Test,  for  compressibility  of  plaster, 
475;  for  reinforcement  of  con- 
tinuous gum  dentures,  760;  for 
zinc   as  filling  material,   170. 

Therapeutic  preparation,  of  roots 
for  artificial  crown,  597;  of  frac- 
tured roots,  600;  of  hypertrophied 
gum  tissue,  598;  of  perforated 
roots,  599;  sterilization  in,  601; 
in  technique  of  repairing  frac- 
tured  roots,  602. 

Thermal  test,  use  of,  to  determine 
the  character  of  gutta  percha, 
176;  in  diagnosis  of  acute  sup- 
puration of  dental  pulp,  207;  in 
diagnosis  of  arterial  pulp  hyper- 
emia, 186;  in  diagnosis  of  chronic 
apical  abscess  with  fistula,  254; 
in  diagnosis  of  diseases  of  the 
pulp,  238;  in  diagnosis  of  dry 
gangrene,  of  pulp,  210;  in  diag- 
nosis of  venous  pulp  hyperemia, 
192;    in   estimation   of   extent   of 
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amorphous  calcific  degeneration  of 
the   pulp,    235,    236. 

Theory,  of  blood  pressure  as  the 
active  agent  in  the  eruption  of 
teeth,  5;  of  decomposition  of  den- 
tal pulp  as  the  cause  of  tooth  dis- 
coloration, 377;  of  infiamroatory 
exudate  as  cause  of  retention  in 
tooth  implantation,  397;  of  fer- 
rous hydroxid  formed  during 
pulp  decomposition  as  cause  of 
tooth  discoloration,  380;  of  fer- 
rous sulphid  formed  during  pulp 
decomposition  as  cause  of  tooth 
discoloration,  377;  of  metallic 
salts  formed  by  action  of  corro- 
sive salts  on  metal  instruments 
as  cause  of  tooth  discoloration, 
382;  of  revivification  of  the  peri- 
cementum as  reason  for  retention 
of  implanted  roots,  393;  of  root 
elongation  as  the  active  agent  in 
eruption  of  teeth,  3;  of  therapeu- 
tic applications  as  cause  of  tooth 
discoloration,  371;  of  vascular 
disturbance  of  the  dental  pulp  as 
cause  of  tooth  discoloration,  376. 

Thomas,  Dr.  J.  D.,  on  number  of 
forceps  necessary  in  tooth  extrac- 
tion, 416;  method  employed  by, 
for  administering  nitrous  oxid 
gas,   436,   441. 

Thrush,  362. 

Thymol,  use  of,  in  sterilization  of 
carious  dentin  during  pulp  re- 
moval, 317;  in  treatment  of  ar- 
terial pulp  hyperemia,  188;  in 
treatment  of  dry  gangrene  of  the 
pulp,  210;  in  treatment  after  in- 
jury to  pulp  from  fracture  of 
crown,  220. 

Tilting,  506. 

Tin,  use  of,  in  treatment  of  per- 
forated roots,  599,  600. 

Tin  filings,  use  of,  to  give  weight 
to  a  full   lower  denture,  587. 

Tin  foil,  application  of,  to  vulcanite 
dentures,   581;    use   of,   as   filling 


material,  158;  use  of,  for  filling 
cavities  in  deciduous  t^eth,  66; 
use  of,  for  filling  perforated  roots 
in  preparation  for  artificial  crown, 
600;  use  of,  as  material  for 
swaged  plates,  513. 

Tissues,  healing  power  of,  in  res- 
toration of  fractured  roots,  601 ; 
healing  power  of,  in  retention  of 
perforated  roots,  600;  tolerance 
of,  for  foreign  material,  600. 

Tomes,  Dr.,  on  contraction  of  socket 
as  cause  of  tooth  eruption,  4;  on 
dental  erosion  in  animals,  109; 
on  etiology  of  dental  caries,  25; 
term  resorption  organ  given  by, 
20. 

Tomes  and  Dolamore,  outlines  of 
glenoid    fossaj    obtained    by,    530. 

' '  Toothache  drops, ' '  arsenical  ne- 
crosis  due  to   use  of,   314. 

Toothbrush,  importance  of,  in  oral 
hygiene,  371 ;  right  manner  of  us- 
ing, 371;  use  of,  for  massage  in 
pyorrhea  alveolaris,  136;  use  of, 
in  treatment  of  marginal  gingivi- 
tis,  281. 

Tooth  extraction,  40S;  acoitlents  in, 
432,  433;  anatomical  relations  in- 
volved in,  409;  api)li('ntit>n  of 
forceps  in,  423;  dislocation  of 
jaw  (luring,  433;  entrance  of  ex- 
tracted tooth  into  larvnx  or 
pharynx  during,  433;  fractures 
during,  432;  general  anesthesia 
for,  435;  general  principles  of, 
415;  hemorrhage  following,  431; 
indications  against,  413;  indica- 
tions for,  409;  indications  for 
stinuilation  after,  433;  indications 
for  stinuilation  before,  414;  in- 
striinients  employed  in,  416;  lanc- 
ing of  gums  in,  420;  loosening  of 
tooth  in  socket.  423;  method  of 
extracting  bicuspids,  42(>,  427, 
128;  inothod  of  extract ingcuspitls, 
425,  42S;  method  of  extracting 
incisors,  424,  425,  42S;   method  of 
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extracting  molars,  427,  428;  posi- 
tion of  operator  in,  418;  prelimi- 
nary examination  in,  415;  re- 
moval of  tooth  from  socket,  424; 
syncope  following,  433;  technique 
of  operation,  422;  treatment  fol- 
lowing. 429. 

Toothpicks,  value  of,  in  oral  hy- 
giene, 272. 

Townsend,  Dr.,  on  advantages  of 
amalgam  when  gold  cannot  be 
used,  160. 

Townsend  *s   alloy,   160. 

"Transparent  zone,'.'  40;  relation 
of,  to  tubular  dentinification,  229. 

Transplantation  of  teeth.  See 
Teeth. 

Traumatic  diseases  of  the  dental 
pulp,  216;  histology  of,  216;  in- 
jury from  fracture  of  the  crown, 
216;  injury  by  means  of  instru- 
ments,  217. 

** Trial  plates,''  542. 

Trichloracetic  acid,  use  of,  in 
chronic  apical  abscess  with  fistula, 
256;  in  degeneration  of  the  per- 
icementum from  overuse  of  the 
teeth,  276;  in  marginal  gingivitis, 
281;  in  pericemental  abscess,  298; 
in  pyorrhea  alveolaris,  134;  in 
salivary  calculus,  288;  in  subgin- 
gival calculus,   290. 

Trismus,  due  to  inflamed  gums  dur- 
ing dentition  of  permanent  teeth, 
22. 

Trueman,  Dr.  W.  H.,  on  advantages 
of  brass  or  copper  method  for 
making  model  of  die,  497;  meth- 
od of  preparing  vacuum  chamber 
suggested  by,  489,  518;  sugges- 
tions by,  on  treatment  of  hyper- 
trophied  gum  tissue,  599;  on 
zinc  as  material  for  dies,  507. 

Truman,  Dr.  James,  introduction  by, 
of  chlorin  method  of  bleaching 
teeth,  389. 

Tube  and  split  post  method  of 
bridge  work,  718. 


Tube   teeth,   use   of,    in    connection 
with  continuous  gum  denture,  766. 
Tubular  dentinification,  229. 
Twentieth  crown,  the,  592. 


U 


Ulcerative  stomatitis,  361 ;  treatment 
of,  367. 

Undercuts,  filling  in  of,  in  process 
of  core  molding,  505 ;  management 
of,  in  making  dies,  497. 

Underwood,  Dr.  C.  J.,  method  of 
repairing  broken  facings  sug- 
gested  by,   653. 

Underwootl  and  Mitchell,  method  of 
repairing  broken  facings,  intro- 
duced by,  653. 

Upson,  Dr.  Henry  S.,  investigations 
by,  on  systemic  influence  of  de- 
fective oral  hygiene,  364;  on  ner- 
vous disturbance  of  the  cerebrum 
as  an  indication  for  tooth  extrac- 
tion, 409. 

Uratropin,  214. 


Vaccine  treatment,  use  of,  in  pyor- 
rhea alveolaris,  144. 

Vacuum  chamber,  484;  advantages 
of,  485;  use  of,  in  cast  dentures, 
of  aluminum,  744;  determination 
of  location  of,  485;  disadvantages 
of,  484;  formation  of  swaged 
plate  for,  517;  method  of  form- 
ing* l>y  use  of  brass  or  copper 
die,  489;  modification  of,  for  dif- 
ferent plates,  489;  soldering  of, 
522;  wax  model  of,  497. 

Vacuum  form,  introduction  of,  484; 
process  of  forming  upon  the 
plate,  497. 

Valderrama,  on  method  of  taking 
partial   plaster  impressions,  465. 

Valerianate  of  ammonia,  use  of,  as 
stimulant  previous  to  tooth  ex- 
traction, 414. 
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V'alidoly  use  of,  as  stimulaut 
previous  to  tooth  extraction, 
414. 

Van  Horn,  Dr.  C.  S.,  experiments 
by,  on  shrinkage  of  gold  in  cast 
inlays,  97. 

Vascular  diseases  of  dental  pulp, 
184:  arterial  hyperemia,  184; 
gangrene,  dry,  209;  gangrene, 
moist,  211;  hypertrophic  pulpi- 
tis, 200;  inflammation,  acute, 
193;  inflammation,  chronic,  199; 
suppuration,  204;  venous  hypere- 
mia, 190. 

Velum,  artificial,  770;  introduction 
of,  771 ;  construction  of,  788. 

Venous  hyperemia  of  dental  pulp, 
190;  definition  of,  190;  diagnosis 
of,  192;  etiology  of,  190;  pathol- 
ogy of,  190;  presence  of,  in  acute 
septic  apical  pericementitis,  243; 
prognosis  of,  192;  symptoms  of, 
191;   therapeutics  of,  192. 

Vital  aspects  of  the  tooth,  604. 

Vuilleumier,  Dr.  Jules  A.,  experi- 
ments by,  showing  that  patho- 
genic organisms  are  found  in  the 
dental  canal  after  the  use  of 
Buckley 's  formocresolin  mixture, 
215. 

''Vulcan  gold  lining, *'  method  of 
using,  586. 

Vulcanite,  use  of,  as  base  for  den- 
tures, 451,  452;  contraction  of, 
525;  use  of,  in  combination  with 
metallic  base  for  artificial  den- 
tures, 584;  form  of  cast  suitable 
for,  479 ;  Spence  plaster  compound 
suitable  in  construction  of  casts 
for,  479;  treatment  of,  from 
esthetic   standpoint,   490. 

Vulcanite  attachment,  use  of,  in 
cast  dentures  of  fusible  alloys, 
753. 

Vulcanite  dentures,  classification  of, 
579;  construction  of,  578;  double 
vulcanization  method,  579;  prep- 
aration of  gum  festoons  for,  581; 


repair  of,  587;  single  vulcaniza- 
tion   method,    583. 

Vulcanite  plates,  clamps  for,  494; 
metallic  linings  to,  585;  prepara- 
tion of  cast  for,  483;  vacuum 
chamber  formed   for,  494. 

Vulcanizable  rubber,  as  a  base  for 
artificial  dentures,  574;  coloring 
matter  added  in  manufacture  of, 
574;  double  vulcanization  metho<l, 
579;  interdental  splints,  588; 
metals  used  in  combination  with 
vulcanite  as  a  base,  584;  method 
in  partial  cases,  583;  preparation 
of,  574;  process  of  vulcanization, 
575;  repair  of  vulcanite  dentures, 
587;  single  vulcanization  method, 
583;  vulcanite  plates  with  metal- 
lic linings,  585;  use  of  weighted 
rubber,  585. 

Vulcanized  rubber  as  base  for  arti- 
ficial velum,  790. 


W 


Waas,  Dr.  J.  A.,  on  success  of  pulp 
mummification,    331. 

Walker,  Dr.  W.  E.,  on  Bonwill  's  ar- 
ticulator, 528;  facial  clinometer 
invented  by,  528;  on  the  shape  of 
the  roof  of  the  glenoid  fossa,  527, 
528. 

Walkhoflf,  on  atrophic  degeneration 
of  the  dental  pulp,  223;  on  as- 
sociation of  tubular  dentinifica- 
tion  yrith  the  sclerotic  tendency, 
229. 

Ward,  Dr.,  on  preparation  of  gold 
in  cast  inlays,  97. 

Watt's  alloy,  use  of,  for  cast  den- 
tures,  748. 

Watt  flask,  750. 

Watt 's  metal,  use  of,  in  cusp  con- 
struction, 618. 

Waugh,  Dr.  L.  M.,  on  action  of 
sulphocyanate  of  potassium  in 
dental  caries,  29;  on  disturbances 
of  the  dental  pulp,  300. 
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Wax,  use  of,  in  construction  of  ar- 
tificial velum,  787;  use  of  in 
cusp  construction,  617;  use  of,  in 
filling  undercuts  on  a  die,  497; 
preparation  of  impression  taken 
in,  for  the  cast,  473;  use  of,  to 
prevent  friction  of  the  plate  on 
soft  tissues,  492;  use  of,  in  root 
canal  filling,  328;  separation  of 
casts  made  of,  477;  use  of,  in 
soldering  vacuum  chamber,  522; 
use  of,  in  taking  impression  for 
the  cast,  473;  use  of,  in  taking 
impression  of  Case's  velum  ob- 
turator, 784;  use  of,  in  taking 
impression  of  pharynx  for  arti- 
ficial palate,  788;  vacuum  cham- 
ber modeled  in,  497. 

Weber,  Carl  Otto,  on  chemistry  of 
vulcanization,   575,  577,  578. 

''Weighted  rubber,''  491. 

Weston's  alloy,  use  of,  for  cast  den- 
tures, 749. 

Whiskey,  use  of,  for  syncope  fol- 
lowing tooth  extraction,  433. 

White,  Dr.  J.  W.,  on  the  preparation 
of  plaster  of  paris  for  impres- 
sions, 457. 

Whiting,  use  of,  in  cast  dentures  of 
fusible  alloys,  749,  750;  use  of, 
in  combination  with  plaster  of 
paris  in  making  impressions,  471. 

Wildman,  Prof.,  on  process  of  vul- 
canizing rubber,  575. 

Williams,  Dr.  J.  L.,  on  beneficial 
results  following  removal  of  the 
dental  pulp,  305 ;  on  necessity  for 
protecting  the  lactic  acid  in  the 
dental  cavity,  28;  on  the  presence 
of  the  Leptothrix  racemosa  in  de- 
caying enamel,   38. 

Wilson,  Dr.  George  II.,  on  advan- 
tage of  using  Spence's  compound 
and  the  Wilson  flask  in  applying 
tin  foil  to  vulcanite  dentures, 
582;  experiments  by,  on  method 
of  mixing  plaster  for  casts,  474, 
475;  on  method  for  outlining  the 


gum  margins  for  vulcanite  den- 
tures, 581 ;  on  Spence  plaster  com- 
pound in  formation  of  casts  where 
strength  is  needed,  475,  478;  on 
test  for  compressibility  of  plas- 
ter, 475;  on  vulcanization  of  rub- 
ber, 575. 

Wilson  flask,  use  of,  in  construction 
of  vulcanite  dentures,  582. 

Wiring  plates,  524. 

Witch-hazel.     See  Hamamelis. 

Witzel,  Dr.  Adolph,  method  of  pulp 
mummification  introduced  by, 
329. 

Wood,  as  medium  for  separating 
teeth,  356. 

Wooden  wedge,  use  of,  in  separating 
the  teeth,  350. 

Wright,  G.  H.,  on  dearth  of  calcium 
constituents  in  the  blood  in  cases 
of  hemophilia,  414;  on  develop- 
ment of  specific  bodies  in  blood 
in  recovery  from  infectious  dis- 
eases, 145;  on  nervous  origin  of 
aphthous  stomatitis,  361. 


X-ray,  use  of,  to  ascertain  condition 
after  root  plantation,  396;  in 
diagnosis  of  amorphous  calcific 
degeneration,  236;  in  diagnosis  of 
chronic  apical  abscess,  251;  in 
diagnosis  of  chronic  apical  ab- 
scess with  fistula,  255;  in  diag- 
nosis of  hypercementosis,  268;  in 
diagnosis  of  pulp  nodules,  233; 
in  diagnosis  of  root  absorption 
from  chronic  septic  apical  perice- 
mentosis,  261 ;  in  diagnosis  of  re- 
sorption of  roots  of  permanent 
teeth,  271;  in  diagnosis  of  trau- 
matic pericementitis,  264;  in  lo- 
cating position  of  second  molar 
tooth  during  dentition  of  perma- 
nent teeth,  23;  in  treatment  of 
pericemental    abscess,   297. 
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Younger,  Dr.  W.  J.,  on  revivification 
of  the  pericementum  of  replanted 
roots,  395;  tooth  implantation 
first  performed  by,  395,  399. 


Z 


Zcllar,  Dr.,  apparatus  employed  by, 
for  casting  aluminum,  741. 

Ziegler,  on  pathology  of  resorption 
of  roots  of  permanent  teeth,  270; 
on  the  organic  basis  of  salivary 
calculi,  283;  on  tooth  discolora- 
tion,  378. 

Zinc  chlorid,  solution  of,  use  of,  in 
chronic  apical  abscess,  with  fis- 
tula, 256. 

Zinc  oxid  paste,  use  of,  in  filling 
deciduous  teeth,  69,  70;  in  filling 
a  tooth  with  an  exposed  pulp,  307. 

Zinc  oxychlorid,  use  of,  as  filling 
material,  167;  gangrene  following 
use  of,  209;  use  of,  as  lining  for 
amalgam  filling  to  prevent  dis- 
coloration of  tooth,  382,  390;  use 
of,  in  root  canal  filling,  328. 


Zinc  oxyphosphate,  as  filling  mate- 
rial, 169,  171;  as  filling  material 
for  deciduous  teeth,  172;  method 
of  using,  171 ;  tests  for  goodness 
of,   170. 

Zinc  oxysulphate,  use  of,  with  an 
exposed  pulp,  307;  use  of,  as  fill- 
ing material,  167;  preparation 
of,  307. 

Zinc  phosphate,  use  of,  in  filling 
cavities  in  deciduous  teeth,  66,  69 ; 
in  filling  cavities  with  expowd 
pulp,  308;  in  filling  first  perma- 
nent molar,  70;  as  filling  mate- 
rial, 54,  59 ;  as  lining  to  amalgam 
fillings  to  prevent  tooth  discolora- 
tion, 382;  in  mounting  nondctach- 
able  crowns,  674,  677;  in  treat- 
ment    of     apical     pericementitis, 

'  246;  in  treatment  of  arterial  pulp 
hyperemia,  189;  in  treatment 
of  chronic  apical  abscess, 
252;  in  treatment  of  injured 
pulp,  218;  in  treatment  of 
moist  gangrene  of  the  pulp, 
216. 

Zinc  stearate,  use  of,  in  treatment 
of  pyorrhea  alveolaris,  134. 
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